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Welcome

John Arthur of the Albuguerque Operations Office, Office of
Environmental Operationsand Serviceswelcomed everyoneto
the 13th TIE Workshop. Thiswasthe 3rd year that the Depart-
ment of Energy (DOE) Office of Integration and Disposition
(EM-20) has been the sponsor for this workshop. Albuquer-
gue DOE and SandiaNational Labswerethehostsof thisyear's
workshop.

Arthur recalled that the TIE workshop wasinitiated in 1991
in responseto the need for better working relationships across
the complex. The workshop strives to promote the sharing of
lessons|earned within the DOE complex, aswell aswith private
industry and academia. Arthur noted that although the focus
of the workshop may be on Environmental Management, it is
also crosscutting with Defense Programs and the Office of Sci-
ence.

To emphasizethe benefits achieved by better working rela-
tionships, Arthur highlighted alandfill lesson learned from Al-
buquerque that resulted in cost savings due to the exchange of
information.

Arthur extended the welcome of the new Assistant Secre-
tary of Environmental Management, Jessie Roberson, and in-
troduced Mary McCune, Ken Chacey, and Congresswoman
Heather Wilson.

Mary M cCune, DOE Office of Integration and Disposition,
Office of Technical Program Integration (EM-22) and the lead
for the TIE Workshops, welcomed all those present. She spe-
cifically thanked Sandia for hosting the Workshop, and the
Field AreaTechnology Representatives, volunteersfrom Head-
quarters and the Field, session chairs, and recorders for their
hard work in coordinating this effort.

This TIE Workshop was a special event, a celebration of
ten years of the workshop. McCune communicated that TIE
has been established as a place to discover new ideas and
uncover new lessonslearned. Furthermore, the workshop has
become a valuable tool for the EM Lessons Learned Program,
providing hundreds of lessons each year that are shared
through the EM L essons L earned database.

M cCune concluded by requesting that all participantsmake
an effort to providelessons on cost savingsand/or efficiencies
realized as a direct result of something learned at TIE, or as a

result of a contact that was made at the workshop. These are
what make the workshop valuable and provide the basis for
continuing the workshop in the future.

Ken Chacey, Director of EM-22, also welcomed all partici-
pants attending the TIE Workshop. Chacey touched on the
possible changes that are taking place at Headquarters due to
the Secretary's top to bottom review. It is expected that this
review will be completedin December. Thefocusof the Depart-
ment will be on closure, integration, and directing resourcesto
where we get the "biggest bang for the buck”. Inthisregard,
TIE plays an important role. Eighty-percent of the workshop
participants are people tied directly to the field. Unlike many
national meetings where the topics of discussion are broad
policy or budget i ssues, the discussions held at thisworkshop
are about how to solve specific problems at specific sites and
share that information.

Chacey provided examples of how TIE has benefited the
complex inthe past (e.g., improving the ability to transfer infor-
mation between EM and NNSA, and developing a new ap-
proach to the design of amixed wastelandfill cap at Sandia). He
noted that there was a great array of very timely and relevant
topicsto be covered over the next two days. He concluded by
stating that this workshop presents a unique opportunity to
bring together not only DOE employees and contractors, but
also members of Congress; with this, he introduced Heather
Wilson.

Congresswoman Heather Wilson provided a video taped
address to the workshop participants. She welcomed all par-
ticipants to the state of New Mexico and requested that there
were two things that she would like participants to do at this
workshop:

1. Shareideaswith each other, and

2. Continue the commitment to the stewardship of the
nuclear complex.
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Keynote Luncheon

Michael Zamorski of the Kirkland Area Office introduced the
keynoteluncheon speaker, Pete Maggiore, Secretary of the New
Mexico Environment Department. Mr. Maggiore hasover twenty
years experience in thefield of geology, and hasworked in the
fields of minera exploration, oil and gas exploration, academia
and environmental consulting. He previously served as Envi-
ronmental Protection Division Director for the New Mexico En-
vironment Department. In July 1998, the Governor appointed
him Cabinet Secretary of the Department.

Maggiore began the address by highlighting the coopera-
tive relationship that exists between DOE and the state regula-
torsin New Mexico. New Mexico has played an important role
in the history of nuclear weapons devel opment and, therefore,
has some of the most challenging situations facing the DOE
complex. The needs of both DOE and the State in addressing
these situations have been met due, in part, to their cooperative
relationship.

Maggiore went on to acknowledge TIE as a valuable op-
portunity to share lessons learned. He recommended using
thisworkshop asaspringboard for ongoing dial ogue, not only
within DOE but also with regul ators.

The main theme of the address focused on three interre-
lated issues - the budget, long-term stewardship, and regula-
tion under RCRA:

Reductions in the budget will have impacts on cleanup
goalsandtimelinesat the DOE sites. Thereappearsto be
agrowing disparity between funding levels and what is
required to meet the end state vision. Maggiore empha-
sized that events like the TIE Workshop, where new op-
portunities can be shared, can be instrumental in bring-
ing some of the cleanup timelines back to what was ini-
tially envisioned.

Many siteswill not cleanup to unrestricted uses. Thisis
one of the reasons why the New Mexico Environment

Department isin current discussions with the Governor
to allow covenants and institutional controls to be in-
cluded in the New Mexico State statutes. It is expected
that properties can moreeasily bereturned to productive
uses with these tools in place. With these tools, how-
ever, come long-term stewardship responsibilities.
Maggiore emphasi zed that DOE needsto make acommit-
ment to long-term stewardship. He noted that effective
long-term stewardship would require long-term funding
and the current budget vagaries are not consistent with
these needs. Collectively we need to work to ensure
there is long-term funding for long-term stewardship at
sites that do not cleanup to unrestricted uses.

In New Mexico, the Environment Department istrying to
be more clear when it comesto regulating the DOE under
RCRA. As previously mentioned, the State and DOE
haveacollaborativeworking relationship. Maggiore com-
mented, however, that their efforts do not appear to help
with securing adequate funding in New Mexico. He has
observed that statesthat have engaged inlitigation seem
to take precedence with respect to funding.

Maggiore concluded with a summary of examples that il-
lustrate the complexity of therelationshipswith DOE and inter-
facing with the public. At Sandia, three years ago the closure
date was 2003. Today the closure date is unknown. At Los
Alamos National Laboratory the closure date is now 2020.
Ground water contamination is proving to be the main chal-
lengethere. The RCRA Part B application for the Waste I sola-
tion Pilot Plant wasissuedin 1999. Sincethat timethe State has
been subject to 150 permit modifications.

Maggiore closed by emphasizing the importance of shar-
ing lessons learned and working collaboratively in order to
resolve many of these challenging issues.

Winter 2002
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Session | - Technical Hurdles for Long-term Stewardship

Measuring Soil Erosion Potential and
Plutonium Resuspension to Facilitate
Release Standards

Patrick M. Haines, URS/Radian (Rocky Flats
Environmental Technology Site)

A problem statement on how to measure soil ero-
sion potential and plutonium resuspension to facili-
tate release standards was provided. This state-
ment identified the establishment of protective, but
attainable surface soil action levelsfor Pu-contami-
nated resuspension and transport mechanisms and
their resulting contributions to the inhalation path-
way. A common occurrence at RF was that techni-
cal factors and uncertainties limited attempts to
model resuspension and dispersion. Detailsonthe
history of the RFETS were given pointing out the
fact that thewind at the sitewasacontinuousissue
that was dealt with during measurementsand analy-
sis. Several methods are being considered. The
Residual Radiation (RESRAD) model is being used
to assess inhalation doses as part of the risk as-
sessment for the two most-probable post-closure
land use scenarios. Specifics for one of the un-
knowns for measuring fire effects on mass loading
was presented and several graphs were provided.
Correlating plutonium activity in dust to plutonium
activity in soil was another method used for mea-
suring. Theresultsof these activitiesand analysis
were used to create RESRAD inputs from the wind
tunnel data, correct for precipitation effects, and to
get acceptance by stakeholders.

Field-deployable Radiation Detection
Instruments for Characterization or
Monitoring of Contaminants

David Roelant, Florida International University

This presentation started by noting that there are
over 600 environmental technology databases in
1997, but that there are only about a dozen that are
useful. Several of thesewereidentified and the point
was made that the FIU-HCET database launched in
2002 aready hasover 1,000 technol ogies, with over
150 international technol ogies, and R& D bench pro-
totypes to field validated instruments and allow
searches by multiple categories. A list of the num-
ber of sensorsin various databases was given on a
chart. Inaddition, listsof metal and organic sensors
availableor under development wereprovided. The
sensor technologies tested, as well as the technol-
ogy needs and specifications, were outlined. Con-
clusions in the presentation were that databases
will beinternet based, generally inexpensiveto main-
tain, and technologieswill bereferenced viaanalyte,
deployment method, maturity, etc.

Promises and Uncertainties of Integrated Risk
Assessment Biosensor and Communication
Technologies for Long-term Stewardship
Doug Meffert, Center for Bioenvironmental
Research at Tulane and Xavier Universities

The objectives for the Center for Bioenvironmental
Research's (CBR) long-term stewardshi p were outlined:
participation in research agenda development; use of
basi c and applied research for technol ogy devel opment;
performance of risk analysesin coordination with DOE
and stakeholders; and further social science research
and risk communication. Information on chemical data
on the objectives and progress of studiesfor the drag-
onfly asabiomarker of pollutionwere provided. Specif-
ics on another study, the endocrine-disrupting chemi-
cal inbirds, wasalso presented. Additional information
on the chemical impacts on symbiotic interactions and
CBR biosensors was part of the presentation. The
conclusion of the presentation addressed the promise
and uncertainties of using biomarkers and biosensors
and their involvement in long-term stewardship.

Field-deployable Radiation Detection
Instruments for Characterization or
Monitoring of Contaminants

David Roelant, Florida International University

Thepresentation began withthe several questions. The
first was "Who needs them?' (radiation detectors that
is). Theanswer isthat avariety of professions (health
physicists, nuclear engineers, geophysicists, etc.).
Questionsrel ated to technol ogy needs, equipment avail-
ability, and performance regquirememts were addressed.
The presenter proceeded to address these questions.
Characterization, monitoring, and sensor technology
(CMST) wasidenitified asthelargest category of needs.
These needslack performance specificationsthus mak-
ing it difficult to develop something useful. Examples
of CMST needs and performance specifications were
identified, along with technologies that were already
commercially available. Information was provided on
the kind of resources available for measuring radiation
and the number of technologies tested or developed.
The sites need more efficient radiation monitors, better
defined baseline practices, better cost and performance
data, and better LTS requirements.

(Session | - continued to page 5)
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(Session | - continued from page 4)

Principles of Technology Integration for Success in
Long-term Stewardship

Scott McMullin, U.S. Department of Energy, Savannah
River

The presentation began with describing the DOE Environmen-
tal Management Program A pproach/Evolution with declining
Congressional Appropriations. It isno longer DOE's mindset
to do everything, but rather concentrate on containment ac-
tions that are achievable and redlistic. For the Department, it
has become a question of Status Quo or New Paradigm, and
what constitutes success. Is it a matter of integrating new
goalsand vision into an existing process? No! The answer is
to learn to manage long-term risk and to measure performance
data against a demonstrable end point. The significant point
made in the presentation wasthat, "If you always do what you
have always done, then you will always get what you've al-
ways got," so do something different!

Winter 2002 www.em.doe.gov/tie



Session Il - Performance Evaluation of Landfill Covers

Distribution of Moisture Monitoring System
for Landfill Covers, A Fiber-Optic
Approach

Jerry Peace, Sandia National Laboratories

Mr. Peace presented the research being performed
to provide the Mixed Waste Landfill at Sandia Na-
tional Laboratory with a landfill cover monitoring
system. For long term monitoring of landfill covers,
an essential component is the determination of the
fluid flux or water balance through the cover. Re-
search at Sandiais centering on ahigh spatial den-
sity system emplaced horizontally along cover lay-
ers as constructed. A distributed-thermal optical
fiber systemisbeing coupled with the baseline neu-
tron moisture logging systemto create arobust and
low cost moisture monitoring system. The optical
fiber system for landfill monitoring consists of acon-
tinuousline of optical fiber and protective stainless
steel tubing whichisemplaced along horizontal lay-
ersinthelandfill cover and amobilemonitoring sys-
tem. Asthewater content of soil increases, so does
the thermal conductivity. When constant power is
dissipated from aline heat source, in this case the
electrical current through the stainless steel tubing,
the temperature increase near the heat source will
depend on the thermal conductivity of the material
surrounding the heater. This method is similar to
electrical thermistor-based methods. This continu-
ous fiber optic system permits distributed moisture
measurements compared to point measurementsand
provides a robustness and life-span similar ro bur-
ied fiber optic telecommunications systems.

An Alternative Closure and a Performance
Monitoring System for a Mixed Waste Unit
at the Nevada Test Site

Thomas Fitzmaurice, Bechtel Nevada

Mr. Fitzmaurice discussed the deployment of a
mono-layer evapotranspiration (ET) closure cover
at the U-3ax/bl mixed waste disposal unit located
within the Area 3 Radioactive Waste M anagement
Siteat the Nevada Test Site. Variouscover designs
were evaluated based on the physical form of the
buried waste, expected subsidence, estimates of
water filtration and other environmental conditions.
The study concluded that the only cover system
which adequately addressed all of the performance
objectives was the mono-layer ET cover. Regula-
tory approval for installation of the ET cover, rather
than the traditional Resource Conservation and Re-
covery Act multi-layer cover, was contingent onin-
stallation of soil water content sensors within the
cover to monitor performance during the post-clo-

sure monitoring period.

A performance monitoring facility was constructed
adjacent to the U-3ax/bl mixed waste disposal unit. The
facility is comprised of eight drainage lysimeters with
three surface treatments: two were left bare, two were
revegetated with native species, two were allowed to
revegetate with invader species; and two are reserved
for future studies. The lysimeters were constructed so
that drainage from the bottom could independently be
collected and measured. An array of 16 sensors was
installed in each lysimeter to measure soil water con-
tent, soil water potential, and soil temperature. Thevari-
ous surface treatments, along with the automated mea-
surement system, allow for adetail ed eval uation of cover
performance.

Long-term Capping Strategy and Technical
Program
Mike Serrato, Savannah River Technology Center

Mr. Serrato discussed the goals and the technical ap-
proach for the long-term capping and surface contain-
ment systems. The goal of the long term capping strat-
egy is to develop surface capping design and imple-
mentation guidance for DOE End-Users that is sup-
ported by regulators and stakeholders to assure cap
performance that limits contaminant migration consis-
tent with long-term, risk-based performance criteriafor
contaminated waste sites. Long term performanceisan
unresolved technical issue requiring the ability to de-
sign and construct a surface barrier system containing
the performance attributes for long term durability in
timeframesgreater than 100 years. Toresolvethistech-
nical issue, improved design and construction practices,
along with an integrated verification and monitoring
scheme must be developed. Mr. Serrato confirmed that
the Subsurface Contaminants Focus Areais providing
thetechnical |eadership to addresstheselong term cap-
ping system issues through the Long Term Capping
Technical Program.

Solving the RCRA Riddle through Innovative
Landfill Closure

Charles V. Park, Bechtel Babcock and Wilcox
Idaho

Mr. Park discussed the decision to close the Old Waste
Calcining Facility at Idaho National Engineering and En-
vironmental Laboratory (INEEL). The facility had pro-
cessed Navy nuclear fuel for 40 years. When the deci-
sion was made to close the facility, INEEL evaluated
several closure options and finally decided on a very
innovative strategy of near term landfill closure with
ground water monitoring, utilizing the building as part

(Session I continued to page 7)
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(Session |1 continued from page 6)

of the cap. Program success was credited to effective coordi-
nation with regulators, a cost-effective method to estimate the
degree of risk, qualifying a building as an equivalent landfill
cover, and implementing near term post closure care.

Performance Evaluation of the Lakeview, Oregon,
Uranium Mill Tailings Disposal Cell Cover
W. Jody Waugh, MACTEC-ERS

Mr. Waugh discussed the Long Term Surveillance and Mainte-
nance Program which is being managed by DOE's Grand Junc-
tion Office. Theprogramisresponsiblefor stewardship of sites
remediated under the Uranium Mill Tailings Radiation Control
Act of 1978 and other "orphan” low-level radioactive waste
disposal sitesin the United States. Innovative approachesto
address the unprecedented 1,000 year longevity standard for
uranium mill tailings disposal units are being evaluated. The
Lakeview, Oregon disposal cell cover consists of four layers: a
45-cm compacted soil layer (CSL) over the tailings, a 15-cm
drainagelayer, a30-cmrock layer, and, onthetopslope, a15-cm
topsoil layer. Observations of crumbling rock and woody plant
encroachment | ed to an evaluation of cover performance. Y early
monitoring indicates that the average rock size may soon drop
below the design specification for erosion control. More ro-
bust erosion calcul ationsthat incorporatefield infiltration data
suggest that smaller rock may be acceptable. Furthermore, evalu-
ations of natural anal og slopes may indicate that rock isunnec-
essary for long-term stability. The saturated hydraulic conduc-
tivity of the CSL, as measured with air-entry permeameters,
exceedsthe design specification, ishighly variable, and isonly
indirectly related to root intrusion. Instead, construction prac-
tices and freeze-thaw cycles may contribute to the increased
hydraulic conductivity. Analog data suggest that the leaf area
index for cover vegetation could increasetenfold in fifty years.
Drainage estimates based on these and other water balance
parameters will beinput to arisk assessment.

Winter 2002 www.em.doe.gov/tie



Session 111 - Waste Management Potpourri - From Tank Sludge Stabilization to
HEPA Disposal Volume Reduction

Full-scale Deployment of Waterworks
Crystals® Aqueous Waste Solidification
Technology

Kurt Colborn, Earthline Technologies

Waterworks Crystals® are a super absorbent, or-
ganic polyacrylac resin designed for remediation
and waste management tasks. The crystalscan bind
and solidify over 100 timestheir weight in contami-
nated water with little or no volume growth. They
can be used for spill residues, high moisture con-
tent waste, trench or tank cleanout, and asbestos
abatement.

About 10 pounds of Waterworks Crystals®
are generally applied to a 55-gallon drum of aque-
ous waste. No mixing is required, solidification is
complete in about five minutes, and there is no
noticeablevolumeincrease. Thisresultsinasingle
waste profile for waste that has aqueous and non-
agueous components. The costsof handling, treat-
ing, shipping and burying the solidified drum is
typically less than $7 per gallon.

Mr. Colborn presented aposter on the deploy-
ment of this technology at the Miamisburg
(Mound), Ashtabula, West Valley and L aboratory
for Energy Related Health Research (LEHR) sites.
In al cases, the resultant, Jell-O-like solid passed
the USEPA Paint Filter Test (PFT), both at thetime
the waste was shipped and when it wasreceived at
thedisposal site. It isaccepted at the Nevada Test
Site, Envirocare, and Hanford disposal sites.

At Ashtabula it was applied to seven waste
streamsincluding sanitary sludge, PCB mud, trench
residues, and soil washing plant residues. Solidifi-
cation of basic processing "gray-waters' required
ratios of 2 wt% - 5wt%. More contaminated, brack-
ish, mineral based soil washing plant residues re-
quired 10wt% - 20wt%. After demonstrationswere
successful, the contractor changed the baseline
and deployed this technology, which resulted in
savings of about $40,000.

At LEHR the crystals were added to under-
ground tanks holding radioactive wastewater and
soil that resulted from daily maintenance of research
kennels. The slurry/sludge solidified with the ad-
dition of about 4wt% Waterworks Crystals®.

AttheWest Valley Demonstration Project, Wa-
terworks CrystalsS® were added to drums of waste
water plant sludge containing Cs-137/Sr-90in con-
centrations up to 74,000 pCi/g. The sludge (less
that 10wt% solids) was solidified directly in the
drums. Without mixing, this process took about
fifteen minutes.

Many DOE siteshavebrackish aqueoussludge
waste streams, and could potentially benefit from
this nontraditional technology.

The Integrated Waste Tracking System
(IWTS) - A Comprehensive Waste
Management Tool

Bob Anderson, Idaho National Engineering and
Environmental Laboratory

IWTS was developed at the Idaho National Engi-
neering and Environmental Laboratory (INEEL) as a
comprehensive "cradle to grave" waste tracking sys-
tem. Prior to development of IWTStherewere about 42
waste tracking systemswith no consistent compliance
evaluation methods. IWTS is a platform-independent,
client-server and Web-based inventory and compliance
system. In addition to INEEL (including Argonne Na-
tional Laboratory -West and the Naval Reactors Facil-
ity), IWTS is used at the West Valley Demonstration
Project andiscurrently being deployed at the Oak Ridge
Reservation.

Mr. Anderson, the IWTS System Engineer, pre-
sented aposter detailing the system development. The
objectives were to provide a consistent compliance
evaluation across INEEL, ensure data ownership by
the operations people, provide datanear real-time, and
meet all tracking and reporting needs. Personnel in-
volved in generating waste, shipping/transport, facil-
ity support, compliance, processing and management
al useIWTS. INEEL hasused IWTSfor over six years.

IWTS includes facility models that represent the
appropriate hierarchy of site-specific structures. Waste
characterizationinformationisapplied to each container.
Containers may be scanned for identification purposes
with wireless, handheld devices. Shipments, treatment
processes (e.g. incineration, compaction) and dispos-
alsare also modeled. Each container profile providesa
task history and graphical genealogy. Hazardous Waste
Manifest reporting is also included. IWTSisasingle
source for data that has eliminated duplicative data
entry and the proliferation of multiple systems.

Modification of FWENC Stabilization Process
to Enhance Leach Resistance in Radioactive
Tank Sludges

John W. Barton, Oak Ridge National Laboratory

John Barton and Roger Spence of Oak Ridge Na-
tional Laboratory (ORNL) performed an independent
verification of a process developed by the Foster
Wheeler Environmental Corporation (FWENC) for sta-
bilization of Oak Ridge tank sludge. The purpose was
to verify compliance with Waste Acceptance Criteria
(WAC) and storage needs prior to shipping the final
waste forms. The stabilization approach tested was
designed to remove free water and immobilize RCRA
contaminants using additives. Toxicity Characteristics
Leaching Procedure (TCLP) performance tests were
used to determine the success of the procedure.

(Session |11 continued to page 9)
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(Session 11 continued from page 8)

FWENC developed the procedure for the Melton Valley
storagetanks. Theseare eight 500,000-gallon underground tanks
containing sludge and supernate with about 20,000 curies of
radioactivity. When stabilized, the sludge will be sent to WIPP
and the Supernatewill gotothe Nevada Test Site. The FWENC
stabilization processinvolves adding two chemical agentsand
vacuum drying the waste at 80°C.

The TCLPtestsfor stabilization of RCRA-regulated metals
found that the process did not work; the final waste form did
not comply with the WA C. Cadmium was stabilized, but leach-
ing of mercury and chromium was not prevented.

Onsite Treatment of Multiple Mixed Waste Streams
to Meet Regulatory Milestones
Kurt Colborn, Earthline Technologies

The Ashtabula Environmental Management Project
(AEMP) must stabilize and dispose of 233 n¥ of mixed waste.
The presence of enriched uranium and graphite presented chal -
lenges in complying with Waste Acceptance Criteria (WAC).
The solution was on site treatment using macro and micro en-
capsulation.

The macro encapsulated waste included electrodes, lead
batteries, HEPA filters, and D&D debris. Some was contami-
nated with graphite and 2wt% enriched uranium. The wasteis
first sorted, and pieces larger than 60 mm (2") are compacted
into a cage and dried. The cage is put inside a drum and a
plastic extruder depositslow density polyethyleneplastic over
the waste. The cage ensures that the required margin between
thewaste and the drum wall exists. Thefina formisamonolith
of polyethyleneand debris. Envirocare ensured compliancewith
WAC by inspecting the process at AEMP. Initially there were
some problemswith the plastic cracking. Using alower viscos-
ity plastic and cooling the debris more slowly solved this.

Each drum costs roughly $2,000. It takes about two man-
hoursto fill the drum, and about three daysfor it to cool. Capital
costs were very low because the extruder was acquired as ex-
cess equipment from Rocky Flats.

Micro encapsulation is used for graphite residue, barium
salt, and floor sweepings. Some of this was al so contaminated
with graphite and 2 wt% enriched uranium. Preparation of this
wasteinvolvesgrinding it to lessthan 3 mm, adding some nec-
essary chemicals and drying the waste. The barium salts re-
quired extra additives to stabilize. The batch-fed extruder pro-
duced strands of encapsulated waste about one-half inch in
diameter. Most of the micro encapsul ated waste was not mixed,
and therefore sent to NTS. In the beginning, some of the micro
encapsulated waste forms did fail because of the additives;
they were ground up and fed through the extruder again. Kurt
recommended extratime upfront to confirm additive concentra-
tionsto avoid this problem.

Transportable Volume Reduction System for Square
HEPA Filters
James Voss, Terra Verde Services Ltd.

Mr. Voss reviewed a transportable HEPA filter shredding
system. Traditionally, at power reactorsin the UK, one square
HEPA filter and bag were placed in one 55-gallon drum. The
drums were than compacted, grouted and disposed of as |ow-
level waste. The majority of this waste volume was not the
contaminated HEPA filters, but rather the barrelsand grout. To
increase the efficiency of square HEPA filter disposal, Terra
Verde designed and licensed a portable shredder that enables
four or fivefiltersto be disposed of in each drum.

Thesystemisonatrailer sothat thefilters can be shredded
onsite. The twin-screw shredder was built for much harder ma-
terials and has not experienced technical problems. The pro-
cess requires two workers. The last step in the processis de-
contaminating the systemwith high-pressureair through aHEPA
filter. Thisfilter isleft at the site, and shredded at the next pick-
up. Thetrailer undergoes complete liquid decontamination as
part of routine maintenance.

This process saves power plant operators time and money
by shredding thefilterson site. It has also saves landfill space
by reducing the number of barrels generated.
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Session IV - Ground Water Characterization and Monitoring

Use of Low-Flow Sampling Technique for
Compliance Ground Water Monitoring at
RCRA Facilities in New Mexico

Victoria M. Maranville, New Mexico Environment
Department (NMED) - Hazardous Waste Bureau
(HWB)

Ms. Maranville discussed the use of low-flow verses
traditional purge and sampling technigues at RCRA
permitted facilitiesin New Mexico.

Many RCRA sites in New Mexico use a tradi-
tional method of well purge and sampling, which in-
volvesremoval of aspecific pre-cal culated number of
well volumesfrom the monitoring well prior to sample
collection. Dueto rising disposal costs, some RCRA
permitted facilitiesin New Mexico arelooking for ways
to reduce the volume of water produced during purg-
ing and are exploring alternative sampling techniques.
The NMED HWB has developed guidance for the
regulated community regarding low-flow sampling
methods.

Low-flow isrelated to the amount of drawdownin
awell during purging and therate at which thewell is
purged. During the purging processindicator param-
eters are collected and allowed to stabilize prior to
sample collection. Using atraditional sampling tech-
nique, generally threetofivewell volumesareremoved
and indicator parameters may be monitored and al-
lowed to stabilize prior to sample collection.

In order to consider low-flow purging and sam-
pling, the well must meet various selection criteria
outlined by NMED HWB. Sincethelow-flow paperis
guidance, variations are allowed on a case-by-case
basis and must be submitted in writing to HWB for
approval prior to implementation.

The low-flow purge and sampling technique is
site-specific and has been developed to eliminate
some of the potential problems associated with tradi-
tional sampling methods including: reduction in the
amount of purge water generated, resulting in a re-
duction in disposal costs associated with purging a
well, and a reduction in sample turbidity eliminating
the need for filtration. Traditional sampling can pro-
duce samples with increased turbidity resulting from
agitation or mixing of the well water; may mobilize
colloids which may not be mobile under natural con-
ditions; may generate large volumes of purge water,
especially in large diameter wells; and the purge vol-
ume calculation is not site-specific.

For moreinformation and specific detail s, contact
Victoria Maranville at 505-428-2532 or
vickie_maranville@nmenv.state.nm.us. An electronic
copy of the guidance can be found http://
www.nmenv.state.nm.us’HWB/guidance.html.

Characterizing Cumulative and Mixtures
Risk

Margaret MacDonell, Argonne National
Laboratory

Ms. MacDonell discussed characterizing various
contaminantsat the Hanford site and the associ ated
risks to develop solutions for safe management of
contaminated materialsin both near-term protection
of workers and local residents as well aslong-term
protection of the community. At Hanford, contami-
nants in the ground water, vadose zone, and the
tanks have been of concern to stakeholders and
oversight agencies. Information onthe potential for
synergism aswell as health effects beyond the criti-
cal effect have been identified as elements of an ex-
panded health risk assessment.

Although eval uation methods and toxicity data
for mixtures continue to evolve, they have not yet
been applied to complex risk assessments for con-
taminated sites. This project is developing initia
stepsfor applying mixtures assessment approaches
to the Hanford site. A genera flow diagram has
been prepared to first assessthe need for amixtures
assessment as part of the scoping process. If the
answer isyes, the first evaluation phase addresses
the environmental component. This phase consists
of contaminant sources and ongoing or predicted
releases along with environmental distribution of
contaminants in specific media at measured or pre-
dicted concentrations. Also included in this first
phaseistheidentification of land/resource use and
key receptors and their exposures. Receptors can
range from off-site residents and recreational visi-
tors in the general area to on-site workers. Key
receptor characteristics that may affect susceptibil-
ity to toxic effect include diet/lifestyle, age, gender,
body burden, disease status, and polymorphisms.
Also important to identify are the timing and se-
quence of reasonably likely exposures.

Using the first phase to focus on the environ-
mental contaminantsand mediaof priority consider-
ation for key receptors, the second phase addresses
the toxicity and compliance component. Toxicity
datafor single chemicals and mixtures (where avail-
able) are evaluated in addition to existing risk-based
regulationsto further focusthe contaminants of pri-
ority concernfor the mixturesassessment. Thissec-
ond phase includes a concentration/toxicity screen
together with information on absorption, distribu-
tion, and retention in the body; the target system/
organ and critical effects as well as secondary or-
gans and effects; and modes and mechanisms of
action. Repair and effect recovery dataareasorel-
evant to this phase, considering both the time to
recovery and itsnature (such aswhether full organ/
tissue function is restored and whether sensitiza-

(Session IV continued to page 11)
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tionisindicated that would result in alower response level for
subsequent exposures). The outcome of this second phaseis

agrouping of contaminants by system/organ and effect to high-
light overlaps that indicate an opportunity for interaction, to-
gether with a weight- or lines-of-evidence characterization of
potential risk concerns. The overall characterization will be a
combination of qualitative and quantitativedata. Contaminants
of concern to stakeholders for which toxicity data are unavail-

ablewill bemaintained on awatch list, to be revisited when our
scientific knowledge can provide the relevant information.

Theinitial framework for screening and grouping contami-
nantsto identify opportunitiesfor interactions hasbeen devel -
oped, an example figure has been prepared for distribution in
the body; target system/organ and critical effects have been
assembled for selected contaminants; initial data have been
compiled for secondary effects; and standard toxicity datahave
been summarized to support single-contaminant screens. Also,
an umbrellaconceptual model has been devel oped to help link
information acrossrisk types. Thisconceptual model hassimi-
lar categoriesfor health, ecological, sociocultural, and economic
risks, with risk information and stakeholder perceptions pro-
viding abridge between health and ecol ogical risksand related
sociocultural and economicimpacts. Thisinformation isbeing
used to help focustheinitial stage of mixtures assessmentsfor
the Hanford site.

For more information and specific details, contact Marga-
ret MacDonell at 630-252-3243 or at macdonel | @anl.gov, or con-
tact Doug Hildebrand, U.S. Department of Energy Richland Op-
erations Office, at 509-373-9626.

Ground Water Investigations to Support
Environmental Decisions at Los Alamos National
Laboratory

Charles L. Nylander, Los Alamos National Laboratory
(LANL)

Mr. Nylander discussed LANL's Hydrogeologic Characteriza-
tion Program, problems encountered during implementation,
resulting solutions, and the programs' influence on environ-
mental decision-making. The main objective of LANL's
Hydrogeologic Characterization Program is to develop an un-
derstanding of the hydrogeol ogic setting beneath LANL so as
to enable the adequate design and implementation of aground
water monitoring network. The programisfocused onidentify-
ing saturated zones, flow direction and vel ocity, affects of frac-
tures and faults, geochemistry of aquifer materials, the
hydrogeologic connection between saturated zones, and to
collect high quality hydrogeol ogic and geochemical data.

During implementation of the Hydrogeol ogic Characteriza-
tion Program various problems related to the drilling method
arose, including the need to use casing advanceto maintain an
open borehole during air rotary drilling. The drilling approach
selected was very slow and expensive; therefore LANL opti-
mized thedrilling method by using open holedrilling in compe-
tent rock and using casing only as necessary. The original

drilling plan required perched ground water zonesto be sealed
off asthey were encountered during drilling to prevent cross-
contamination. Unfortunately, more perched ground water
zoneswere encountered than anticipated. Attemptsto seal off
al encountered perched zones were resource intensive and in
many cases not very successful. The solution was to install
the boreholes more quickly, minimizing the commingling of
multiple perched ground water zones.

The original drilling plan included the characterization of
perched intermediate ground water zones asthey were encoun-
tered during the drilling process. Based on the actual field
activities it was determined that stopping and starting of drill-
ing activities to characterize intermediate perched ground wa-
ter was expensive and unsuccessful. In addition, the data col-
lected wastreated by theregulatory agency as" screening data
and not used for regulatory compliance decisions. In attempt
to collect high quality data that could be used for regulatory
decision-making, multiple completion wellswereinstalled with
screened intervalsin encountered perched zones. Themultiple
completion wellsallowed characterization without delaying the
drilling process.

During the implementation of the Hydrogeol ogic Charac-
terization Program borehole drilling and well construction dis-
turbed the natural system and may have resulted in ground
water zones being cross contaminated. Drilling additives used
during the drilling process may have potentially affected the
geochemical characterization sampleresults. Inbothinstances
solutionswereimplemented that: utilizedindicator parameters;
avoided basing decisions on a single sample result; and that
allowed for a "well equilibration" period prior to obtaining
samples that were more representative of the native ground
waer.

LANL has recognized that making characterization deci-
sions based on a single measurement can | ead to unnecessary
actions and expenditure of resources. In addition, data col-
lected during drilling activities can be used to calibrate and
validate the ground water modelsused by LANL and may help
refine the drilling process for future boreholes and monitoring
wells.

For more information and specific details, contact Charles
Nylander, LANL Water Quality and Hydrology Group, at 505-
665-4681 or nylander @l anl.gov, or contact David Broxton, LANL
Hydrology, Geology and Geochemistry Group, at 505-667-2492
or Broxton@lanl.gov.

Use of Borehole Geophysics for Hydrogeological
Characterization at Los Alamos National Laboratory
David E. Broxton, Los Alamos National Laboratory

David E. Broxton of Los Alamos National Laboratory (LANL)
discussed borehole geophysics at LANL. The increased use
of geophysics results in part from changes in drilling tech-
niques that provide access to long sections of open borehole,
maximizing the number and types of toolsthat can be deployed.
Theevolutionfrom air-assisted casing-advancedrilling to fluid-
assisted open borehole drilling has also led to the use more

(Session 1V continued to page 12)
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geophysical logging to identify perched ground water zones.
Most wellsinstalled at LANL contain multiple screened inter-
vals. The screen placement relies on integration of geophysi-
cal and video logs, and lithologic information from drill cut-
tings.

In open boreholes at LANL, the suite of logs commonly
collected includes: spectral gamma for mineralogy and lithol-
ogy; nuclear magnetic resonance for porosity (total and effec-
tive), moisture content of the vadose zone and hydraulic con-
ductivity of the saturated zone; electrical induction with five
depths of investigation for fluid invasion and lithologic corre-
lation; density logging for bulk density and lithology; epithermal
neutron for moisture content in the vadose zone and porosity
in saturated rocks; and electrical imager for oriented sedimen-
tary and structural features and measuring borehole deviation.
Video logs are also used to supplement geologic information
derived fromdrill cuttings. The suite of tools used is eval uated
on a well-by-well basis to meet data quality objectives of a
particular site.

The logging contractor performs data processing, quality
evaluation, presentation, and preliminary interpretation of geo-
physical log data. The preliminary interpretations are further
refined through exchange of site-specific information with on-
site geologists and hydrologists about the lithol ogies, ground
water occurrences, and borehole conditions encountered dur-
ing drilling. End users of the data include the technical team
that designs and builds the wells as well geologists, hydrolo-
gists, geochemists, and modelers.

Borehole geophysical data provides near real-time data to
makedrilling and well construction decisions. Geophysical log-
ging can also provide useful information about moisture distri-
bution, porosity, and degree of saturation to supplement other
direct sampling techniques used to characterize the subsurface
at LANL.

For more information and specific details, contact David
Broxton, LANL Hydrology, Geology and Geochemistry Group,
at 505-667-2492 or broxton@lanl.gov, or contact Richard Lewis,
SchlumbergerSema, UtilitiesIntegrated Water Solutions, at 303-
566-6812 or lewi2@db.com.

Hydrochemical Characterization at R-15, Mortandad
Canyon, Los Alamos National Laboratory
Patrick Longmire, Los Alamos National Laboratory

Patrick Longmire of Los Alamos National Laboratory (LANL)
discussed impacts of the Cerro Grande fire on several major
watersheds that drain into the LANL Facility. The watersheds
include Pueblo Canyon, L os Alamos Canyon, Sandia Canyon,
Mortandad Canyon, Pgjarito Canyon, and Water Canyon.

Ash produced from thefire consists of acomplex mixture of
inorganic and organic compounds. Calcium, magnesium, silica,
potassium, sodium, and carbonate are concentrated in the ash,
producing akaline pH values typically ranging from 9 to 10.5.
During storm events, the ash is washed into canyons and is
carried down stream. Alkaline pH values may persist in runoff

water because rainwater at Los Alamosis characterized by pH
values ranging from 5.5-6.5. Rainwater has a limited buffering
capacity because it is depleted in base cations and anions in-
cluding cal cium, magnesium, potassium, sodium, and bicarbon-
ate.

During storm events, surface water typically recharges al-
luvial ground water, which in turn, recharges deeper perched
ground water. Changes in pH and major ion water chemistry
induced by the ash-rich runoff and surfacewater may influence
the distribution and mobility of contaminantsincluding stron-
tium-90, uranium, plutonium, and americium. Strontium-90 is
the contaminant of concern in upper Los Alamos Canyon,
whereas the other contaminants are found in Mortandad Can-
yon. Calcium competes with strontium-90 through cation ex-
change and adsorption reactions, in which calcium displaces
strontium-90 to solution. Under alkaline pH values, strontium
complexes with bicarbonate forming 90SrHCO31+, which does
not adsorb as strongly as 90Sr2+. This cation is stable under
near neutral pH conditionstypical of surface water prior to the
Cerro Grandefire. Elevated activities of strontium-90 and other
contaminants could be observed in surface water and alluvial
ground water samples collected during storm events, especially
in June and July 2000.

For more information and specific details, contact Patrick
Longmire, LANL Earth and Environmental Sciences Division,
at 505-665-1264 or plongmire@lanl.gov.
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Session V - Tools for Managing D&D Operations

Dose-Based Radiological Limits for Free
Release of Property
Jeffrey W. Lively, MACTEC-ERS

General direction and specific examples deployed
at the Department of Energy (DOE) Grand Junc-
tions Office were provided on the processes of
obtaining radiol ogical free-releaselimitsfor decom-
missioning based on therisk (dose) to individuals
in the future use of property. Dose-based limits
are applicable to both buildings and soil and can
be derived to eliminate conditions or restrictions
for futureuse. The approach presented isadepar-
ture form the long-standing historical prescriptive
method of default concentration limits providedin
DOE Order 5400.5, but is supported by DOE, the
Nuclear Regulatory Commission, and the Environ-
mental Protection Agency. Inorder to be success-
ful, stakehol dersand regulatorsneed to beinvolved
early intheprocess. Inaddition, high-quality con-
ceptual site models need to be established and all
reasonable uses for 1000 years need to be identi-
fied. Thisprocessinvolvesboth scienceand poli-
tics, and has the capability to significantly reduce
costs that otherwise would be dedicated to clean-
ing up property without ameasurablereductionin
dose.

Analysis of Temporary Shielding Systems
James S. Voss, Terra Verde Environmental,
Inc.

This presentation focused on the design of a por-
table shield system for reactor component decon-
tamination and decommissioning inthe UK. MRP
SystemsLtd. of the UK selected TerraVerde Envi-
ronmental to conduct this study. The shielding
dimension requirementswerefor aten by ten meters
three-sided enclosure five meters in height. The
shield material consists of hollow polyurethane
blocks (Im x .75m x .5m) that are stacked like large
"Lego™ blocks'. The stacked hollow blocks are
then filed with asand and water slurry mixture. A
strippable coating can be applied to the inside of
thethree-sided structure. Verification of shielding
propertieswas performed by the University of Ari-
zonaviaa"hot" test. A crew of four using alight
overhead craneisableto erect the entire assembly
in approximately 32 hours and remove the system
in 26 hours. Four man-hours for coating applica-
tionin"hot" environmentsand four man-hoursfor
removing the coating in "hot" environments are
required. Waste generation includes personal pro-
tection equipment, the strippable coating (esti-
mated to be less than one drum), the uncontami-
nated sand/water mixture, and block decontamina-

tion if needed. The blocks are reusable, having a five-
year life. Estimated costs were reported to be very rea-
sonable.

FIU-HCET D&D Technology Programs in
Support of the EM-50 D&D Focus Area

John Laffitte, Florida International University
Hemispheric Center for Environmental Technology

Florida International University Hemispheric Center for
Environmental Technology (FIU-HCET) objectives are
to identify, develop, integrate, and deploy innovative
decontamination and decommissioning technologies
through research and devel opment, technol ogy assess-
ments, and technology transfer. Several technology de-
velopment projects were reviewed, including the 1) Los
Alamos Crate Size Reduction System, 2) Remote Envi-
ronment Surveyor, 3) In-situ Pipe Decontamination Sys-
tem/Unblocking Tool, 4) Mobile Integrated Pipe Decon-
tamination System, 5) Integrated Floor Decontamination
and Characterization System, and 6) Integrated Vertical
and Overhead Decontamination System. In addition,
specific examplesof technical support servicesto Hanford,
Savannah River, LosAlamos, Fernald, Mound, and | daho
were reviewed.

Identifying Solutions for Site Needs Using the
D&D Information System

Thea E. Reilkoff, Energy and Environmental
Research Center

The Decontamination and Decommissioning Information
System (DDIS) was developed by the Energy and Envi-
ronmental Research Center (EERC) to identify and match
technical solutionsto specific siteneeds. Thereareover
500 innovative technologies in the system, including
Officeof Scienceand Technology (OST) devel oped tech-
nologiesand non-OST devel oped technologies. Thesites
identify their needs, including problem descriptions,
schedule information, current baseline technologies,
functional performance requirements, and contract in-
formation. Technology descriptions include vendor(s)
contact information and Web links. Needs and tech-
nologies are matched through a priority structure based
on problem area, media, remedial objective, and contami-
nant. Search capabilities are based on one or acombina-
tion of fields. DDIS should be available on the Web by
March 2002, and will bein auser-friendly format that will
be accessible not just to DOE but also to vendors, pri-
vate industry, and the general public. Thisnew system
allowstechnology developers and vendorsto bring for-
ward potential solutions to problem sets by submitting
requests to be added to the database.
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Use of Modern Project Management
Techniques for the Hydrogeological
Characterization Project at Los Alamos
National Laboratory

Ted Ball, Los Alamos National Laboratory
(LANL)

Mr. Ball gave apresentation on how projectsareini-
tiated and the interaction of the planning, control-
ling and execution of the project prior to project close-
out. During the planning phase, the activities in-
cludeidentifying the scope and devel oping the work
breakdown structure (WBS). Also, a good project
management techniqueisto devel op bottomsup cost
estimates, and at LANL, these project estimateswere
developed using historical datafrominitial wells. As
part of the cost estimate, risk assessment and con-
tingency analysisis performed. After the scope and
cost, the schedule is developed using a detailed list
w of activities where the duration and resources are
‘)] based on actual cost of wells. During the project ex-
ecution, LANL tracks the projects using monthly
variance analysis on what the variances are, why
there are variances, and what can be doneto correct
the variances. The Baseline Change Control board
is utilized for scope, cost, and schedule changes.
Theresult of the LANL project management approach
is that this project has positive cost and schedule
variance, and is within two percent of the allocated
budget. For moreinformation, contact TheodoreBall,
at (505) 665-3996 or tedball @lanl.gov.

Hanford River Protection Project - Project
Control

Peter Furlong, Office of River Protection (ORP)
William Kitchen, CH2M-Hill

Gains and Cost Savin

The ORP project involvesthe storing and retrieving,
transportation, and treatment of the highly hazard-
ous and radioactive waste from the tanks; and the
storage and disposal of the vitrified waste. To man-
age this multi-billion dollar project, CH2M-Hill uses
the Project Delivery System that includes clearly de-
fining work to be performed, how the work will be
accomplished, using the right tools and measure-
ments, and alignment of organizations. To track and
manage project, ORP and CH2M-Hill usesthe scope-
driven WBS to develop the scope, cost and inte-
grated schedul e, usesthe earned value management
system (EVMYS), and has acomprehensive risk man-
agement process that spans all project participants.
Specifically, therisk management involvesrisk iden-
tification, quantification, prioritization, and risk con-

Session VI - Project Management Techniques for Performance

trol and mitigation. Additionally, the project manage-
ment approach al so emphasizestheintegration of work
and activities between contractors involved in the
project. Further, the ORP maintains, measures, and ana-
lyzesthe performance through critical path analysisand
use of issue oriented EMVS. In order to achieve the
goal of protecting the ColumbiaRiver in asafeand cost
effective manner, the ORP is committed to strong and
effective project controls system. For more informa-
tion, contact Peter Furlong at (509) 372-1738 or
peter_t_furlong@rl.gov.

Idaho National Engineering and
Environmental Laboratory (INEEL) Pilot
Project: An Integrated Approach to
Accelerate Facility Disposition

Patrick L. Gibson, Bechtel BWXT Idaho LLC

Mr. Gibson started the presentation by giving a brief
overview of theproblemsat INEEL and acrossthe DOE
complex. The repetitive common nature of facility clo-
sure offers opportunity to improve performance over
time. By applying systems engineering approaches,
by identifying high risk and high cost activities, by
sharing of lessons|earned and using of learning curve
principles, achievement and performance of objectives
can be greatly improvement. The value of the INEEL
approach has been demonstrated by having better tech-
nical baseline and realizing cost savings and cost im-
provement. For more information, contact Patrick
Gibson at (208) 526-1379 or gibspl @inel.gov.

Laboratory Selection Using the Best Value
Concept
Joe Pardue, NFT, Inc.

Mr. Pardue gave a presentation on selecting the right
laboratory for performing sample analysis and provid-
ing project support. Some of the metricsthat should be
used to measure laboratories include sample turn-
aroundtime (TAT), holdingtime (HT), contract compli-
ance verification (CCV), and performance evaluation
(PE) sampleresults. These metrics are used to calcu-
|ate the Performance Indicator Factor which isequal to
0.60 TAT+0.20HT+ 0.1 CCV + 0.10 PE. Thetotd labo-
ratory analytical cost plusthe estimated shipping cost
divided by the Performance Indicator Factor determines
the best value added score. The laboratory with the
lowest best value added scoreis selected for the indi-
vidual statement of work. Thisapproach not only con-
siders performance, but rewards good performers. For
more information, contact Joe Pardue at 865-576-9881
or pardugj @nftinc.com.

(Session VI continued to page 15)
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Waste Management Program Plan for Oak Ridge
Reservation (ORR) CERCLA-Generated Waste
John E. Patterson, Bechtel Jacobs Company LLC

Mr. Patterson gavean overview of the ORR, thetype and amount
of waste generated at the site, and the treatment and disposal
options for the waste. Based on analysis performed, it was
determined that ORR Environmental Management Waste Dis-
posal Facility (EMWMF) is most cost effective for radioactive
wastedisposal. The Y-12 Landfill ismost appropriatefor debris
waste, Nevada Test Site for waste that does not meet the
EMWMF waste acceptance criteria, and Envirocare is an op-
tionfor debrisand mixed waste. At ORR, the best management
practices are to reduce volume of D&D waste requiring man-
agement as a regulated radioactive waste, economize on the
soil-to-debris ratio for the EMWMF, effectively utilize the
EMWMF, and expl ore treatment options for waste generators.
For moreinformation, contact John Patterson at (865) 241-2558
or 08x@bechteljacobs.org.

Challenging the Cost of Infrastructure Maintenance
at the INEEL through Risk-Based Forecasting
Alfred J. Unione, Enercon Services, Inc.

Mr. Unione provided the background and overview of theINEEL
and the M ai ntenance M anagement Program (MMP). TheMMP
isimplementing acost reductioninitiative through arisk-based
asset sustainment process, and the use of the Facility Infra-
structure Sustainment Cost (FISC) model. The FISC forecasts
costsbased onfacility condition, "value" of facility operations,
importance to mission, health and safety index, cost of compli-
ance, remaining useful life, and other data. The FISC has been
used to forecast FY 02 maintenance budget for INEEL, to cat-
egorize maintenance costs by activity types, for long-term plan-
ning, optimization of activities, and to find areaswhere cost can
be saved. FISC is being realigned and refined for FY 03. For
more information, contact Al Unione at 208-528-2831 or
aunione@arescorporation.com.

Measuring the Use of Technology Applications in
EM
Jeffrey S. Walker, Department of Energy - Headquarters

Mr. Walker gave a presentation on implementation and use of
innovativetechnologies. Althoughtheuse of innovativetech-
nologies is increasing and gaining acceptance, much remains
to beaccomplished. Thefactorsthat have beeninfluencing the
use of new technologies include technology breakthroughs,
strong and active science and technol ogy programs, dedicated
technology advocates, reduced budgets, and accelerated site
closure schedules. Driversthat will impact the use of innova-
tive technologies in the future include budget and schedule
pressures, technology advocates, and incentivesin contracts
to use innovative technologies. Additionally, in deciding to
useatechnology, aproject risk analysismust be performed. To
assist the Field Project Managers with selection of technolo-
gies, Officeof Science and Technology hasformed technology
assistance teams, focus areas, and HQ deployment assistance
teams, and other groups and effortsto facilitate use of innova-
tive technologies. For moreinformation, contact Jef Walker at
301-903-8621 or jeffrey.waker@em.doe.gov.
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Session VII - Remedial Actions - New Approaches and
Lessons Learned

In-Situ Thermal Destruction Makes
Stringent Soil Cleanup Goals Attainable
Ralph S. Baker, TerraTherm, Inc.

In situ thermal destruction (ISTD) is the simulta-
neous application of heat and vacuum to improve
soil vapor extraction for removal of volatileorganic
compounds (VOC) and enhance in situ oxidation
and pyrolysis. TerraTherm Inc. has successfully
applied thistechnology to eight sites with the fol-
lowing contaminates. PCB, PCE, TCE, gasoline, and
diesel. Theprocessworksby usingathermal blan-
ket covering the soil surface or a grid of heater-
vacuum wells. By increasing the temperature of
the soil by thermal conduction the vapor pressure
of organic contaminants increase enough to im-
prove vapor extraction efficiency and oxidation.
Thistechniqueis particularly useful when dealing
with contaminants that are highly weathered and
highly sorbed to the sediment. Mr. Baker pointed
out that it is not necessary to heat the soil to tem-
peraturesthat are near thethermal destruction level
for the contaminant since the vapor pressure in-
creases enough at much lower temperaturesto al-
low 99% removal of the contaminants by vacuum-
ing the soil gas. Mr. Baker aso showed that the
oxidation and pyrolysis reaction rates were much
higher for the ISTD process then hydropyrolsis
using steam for polycyclic aromatic hydrocarbons
(PAHSs), tar and benzo-a-pyrene. The eight sites
that TerraTherm has used this process on includes
both clayey sites and sandy sites and it has been
effective at these sites down to a depth of 20 ft.
PCB concentrations as high as 20,000 ppm were
reduced to less than 33 ppb. ISTD costs ranged
from $100-400/cy for PCBs, pesticides and dioxins
to $60-170/cy for BTEX, VOCs, and PAHs. The
processisrapid, usually less than 2-3 months and
typically achievesgreater than 95% in situ destruc-
tion of contaminants.

Well Rehabilitation
Alan Coombs, Baroid Industrial Drilling
Products

Rehabilitating wells are becoming much more at-
tractive as a cost effective and greener solution.
With new materials and techniques, it isbecoming
easier to restore wellsto their original capacitiesor
changing them into either better sampling points
or as better production sources. Using existing
wells can also decrease the footprint required for a
remediation, and permitting delays that may sig-
nificantly slow down aremediation schedule. Dis-

posal of cuttings from installation of wellsin contami-
nated sites and the undesirabl e biostimul ation that can
accompany drilling activitiesis also another reason for
minimizing drilling of new wells. Mr. Coombs reviewed
the chemical, biological, hydrological parameters that
can decrease capacity and water quality. He pointed
out that 80% of well fouling problems are biological.
Strategies for well remediation include knowledge of
components of well plugging, determining fluid pen-
etration capacity, determining shock effects, and deter-
mining the local ground water chemistry and biology
that may contribute or exacerbate the problem. High
levels of minerals can accelerate deposition. Pumping
wells can also draw in nutrients from the surrounding
area, thereby creating a zone of biostimulation around
somewells. Acidificationisquitegood asaremedy, but
must be tailored to whether the fouling is chemical or
biological. Mechanical agitation is also critical to the
acidification process. Dislodged and dissolved depos-
its must be removed to compl ete the redevel opment of
wellsand insurethe long-term rehabilitation of thewell.
Penetration into the surrounding formation isalso criti-
cal towell rehabilitation. Finally, he suggested that we
need to develop and apply long-term monitoring pro-
grams to enable the maximum life of the well for the
purposes that it is being used.

Modeling of Two Biosparge Remediation
Systems Operating at a Landfill

David C. Noffsinger, Westinghouse Savannah
River Company

Savannah River has been operating two horizontal wells
at a solid waste landfill to biotreat ground water con-
taminated with chlorinated ethenes from the landfill for
the past two years. This 75-acre landfill was capped in
1996, though it wasfound that vinyl chlorideand trichlo-
roethylene in the ground water moving away from the
landfill and towards as seep near acreek required treat-
ment. The maximum observed ground water concentra-
tionsin point of compliance (POC) wellswas 28.5 ppb
for TCE and 2 ppb for VC. Treatability tests and pilot
tests showed that these contaminants could be treated
by injection of air with gaseous nutrients (methane, ni-
trous oxide and triethyl phosphate) to stimulate indig-
enous bacteriato cometabolically degrade the contami-
nants. The wells were placed to intercept the natural
flow of ground water and create azone of biotreatment.
Within one year the TCE concentrations had dropped
from amaximum of 201 ppb to lessthan amaximum of 15
ppb for TCE. However the V C concentration increased
during the same period from 46 ppb to 85 ppb. This
suggeststhat asignificant amount of reductive dechlo-
rination was occurring despite the injection of air. A
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three phase modeling analysis was begun to assist the reme-
diation effort. Phase | wasintended to predict the performance
of the biospraging system before operationsand help in place-
ment of new plume monitoring wells and predict overall opera-
tions. Phase Il which began in 2000 determined if natural at-
tenuation would be effective for handling the post treatment
TCE/VC plumes or determine when it would be. Phaselll was
begun this year and attempted to determine the most effective
injection schedules for the biosparging wells. By using three
complimentary codes Mr. Noffsinger was able to establish the
ground weater flow field (MODFL OW), the bioactive zones stimu-
lated by the horizontal wells(TRAMPP), and simulatethe natu-
ral attenuation (NA) of the TCE/VC post treatment and in the
seep areas prior to it reaching the creek (RT3D). The modeling
has demonstrated the wells have a 75 ft zone of influence and
that thewellsneed to be operated lessthan 5 years. The Phase
Il modeling showed that the cap had been very effective at
limiting the source and that the wells had been effective at
remediating both the TCE and VC but that changing plume
distributionshad caused theV C to appear higher in somewells.
ThePhase I| modeling could not predict when NA would be an
effective strategy. The Phase 111 modeling determined that an
optimal injection schedule would include 24 hours of injection
every four weeks, thereby decreasing cost while still meeting
cleanup goals. Current tasks include predicting where VC
hotspots are and if the biosparging system can be modified to
treat these hotspots to allow faster system shut down.

Successful Risk Assessment at Sandia National
Laboratories' Environmental Restoration Project
Tom Tharp, Roy F. Weston

Elementsfor successful implementation of Risk Based No-Fur-
ther-Action Proposal sinclude science based, regul ator partici-
pation, and citizen input. Components include non-radiologi-
cal and radiological human health risk assessment (HHRA),
and ecological risk assessment. Guidance used was RIS 1998,
HEAST database 1997, and EPA Region VI, IX & || databases.
The benchmark for Nonradiological HHRA was a hazard quo-
tient index of <1 and excess cancer risk of <1E-5. The Radio-
logical HHRA benchmark used wascal culated withthe RESRAD
computer code. The dose rate benchmark was 15 mrem/yr for
industrial or recreational future land use and 75 mrem/yr for
residential. Ecological risk assessment used the following re-
ceptors: generic grass, deer mouse, and burrowing owl.
Nonradiological includes EPA and open literature benchmarks
of HQ<1. Theradiological ecological benchmark is0.1 rad/day.
CitizensAdvisory Board (CAB) participationintherisk assess-
ment processwascritical to their buy-in and the success of the
proposal. This process saved $200K at one site by using risk
assessment instead of cleaning up to background. Savings

wererealized by sifting through the material and removing only
thehot material instead of removing and disposing all 500 cy of
soil at the site.

New Approaches to Solve Remediation Challenges
Using Technological Applications at the Sandia
National Laboratories’ Chemical Waste Landfill
Chris Edgmon, Sandia National Laboratories

The Chemical Waste Landfill is undergoing remediation by re-
moval of material from the old landfill, sifting and identifying
chemicalsin containersin thelandfill and sorting them for proper
disposal. This effort has resulted in a number of important
lessons|earned on how thistype of project can be managed to
minimize cost and insureworker safety. Mr. Edgmon presented
four of the major issues: screening and debris segregation im-
provements, heat stress studies, expl osion protection upgrades,
and emergency planning. First the site used atruck bar screen
that minimized personnel exposure; however it did little dust
control, was slow, and was not effective for soil separation.
Table screens with electric vibrators were then tried and re-
sulted in better sorting, less container breakage and improved
dust control. However, this method was labor intensive, had
heat stress concerns and was slow. Finally a mechanical soil
separator was used with better ergonomics, less heat stress,
lessnoise, better dust control and increased productivity. How-
everitdid havehighinitial cost and maintenance. Thishydrau-
lic screening separator was coupled with a dome tent that was
devised through employee input to improve ergonomics, pro-
vide from the weather, and, combined with a conveyor system,
provide air line respirators and blast shields that greatly im-
proved productivity. Heat stress issues were ameliorated by
using Vital Sense Telemetrics on each person to monitor heart
rate, body activity, skin temperature and ear canal temperature.
They al so adapted use of Wet Bulb Globe Temperature (\WBGT)
indices to better regulate activity schedules. The heat stress
study resulted in new work/rest guidelines, use of personal ice
cooling vestsand moretraining for all personnel on heat stress
avoidanceandfirst aid. They alsoimplemented new blast shield-
ing andinstalled blast shieldsin debrissegregation tents. Emer-
gency planning was facilitated by implementation of colored
smoke asvisual indicators of incident location and wind direc-
tion.
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Characterizing Unknown Chemical Materials from
the Chemical Waste Landfill Excavation, Sandia
National Laboratories, New Mexico

Mike Rose, Sandia National Laboratories (SNL)

The Chemical Waste Landfill at SNL isundergoing remediation
by removal of material fromthe old landfill, sifting and identify-
ing chemicalsin containersin the landfill and sorting them for
proper disposal. Mr. Rose stated that the coordinated goal of
this project was to characterize excavated unknown chemical
materialsfor commercial offsitedisposal. Thisrequirestheiden-
tification of thousands of intact chemical containers. They
have been very successful at thiseffort by using amethodical,
graded approach, coupled with adynamic process. By using a
mobile HazCat Laboratory at the site they were able to greatly
speed up the process. The characterization process begins
with visual inspection of each chemical product for container
integrity, past labeling, crystallization, physical propertiesand
other visible characteristicsthat may have health and safety or
identification importance. Once in the mobile laboratory, an
iterative series of tests are performed for each chemical, where
the next appropriate analysisisdetermined by theresults of the
preceding analysis. These analyses may include: XRF for el-
emental information, organic assessment, solubility in selected
solvents, specific gravity measurement, chemical precipitation
reactions, use of Drager colorimetric tubes, pH measurement,
oxidation potential measurement, and testing for the presence
of peroxides, cyanides, and sulfides. Field characterization of
some chemicals may be confirmed or facilitated using the on-
site laboratory capabilities. Containers are labeled and pack-
aged appropriately for off-site disposal through the Hazardous
Waste Management Facility at Sandia. Characterization infor-
mation is collected on a container summary sheet that facili-
tatesdatareview for waste disposal. Dataistracked in asearch-
able database so that previously identified materials can be
used to identify other unknown materials.

18 www.em.doe.gov/tie

Winter 2002



Session VIII - Cap and Cover Designs

Optimizing Landfill Cover Thickness Using
Predictive Modeling
Timothy Goering, GRAM, Inc.

SandiaNational Laboratories used predictive mod-
eling to develop a landfill cover design and thick-
ness proposal for the Mixed Waste Landfill in lieu
of a RCRA Subtitle C cap. The 2.6-acre landfill, a
disposal area for low-level radioactive and mixed
wastes operated from 1959 through 1988, contains
approximately 100,000 cubic feet of waste. The ob-
jectives of the aternative landfill cover wereto de-
ploy avegetated cover that wastechnically equiva-
lent or better than a RCRA Subtitle C cap and that
fully met theintent of Federal and State regul ations
and DOE orders. Three models were used to pre-
dictinfiltration through vegetated soil covers. HEL P-
3,UNSAT-H, andVS2DT. HELP-3wasthesimplest
to use and the least robust numerically, but was
also the least accurate. VS2DT was the least user
friendly. UNST-H proved well suited for modeling
the soil cover. Thicknesses of oneto fivefeet were
modeled. Two climate scenarios were modeled, a
historical precipitation data set and a maximum data
set. Modeling resultsfor both scenarios predicted
that the optimal thicknessfor the cover to be three
feet. Increasing the cover thicknessyielded limited
improvement in cover performancebut significantly
increased construction costs.

Interstate Consensus on Regulatory Policy
for Alternative Covers

Robert T. Mueller, New Jersey Department of
Environmental Protection

Thelnterstate Technology Regulatory Cooperation
(ITRC) is a state-led, national coalition of regula-
torsand othersworking to improve state permitting
processes and speed implementation of new envi-
ronmental technologies. The goal of ITRC isto
achieve better environmental protection through
encouraging the use of innovative technologies,
reducing thetechnical/regulatory barriersto theuse
of new environmental technologies, and building
confidence about using new technologies. The
group has been promoting the deployment, where
appropriate and protective of human health and the
environment, alternative covers and specifically
evapotranspiration (ET) covers. For an ET cover to
be effective, it must eliminate percolation through
the landfill. Cover design requires adequate soil
thicknessto store water and sufficient root growth

to extract water stored resulting from precipitation. In
order to meet the design requirements, avariety of mod-
elsand field data are used. ET covers are effective be-
cause natural system are less proneto failureand, asa
result, ET covers are more protective of human health
and environment than many other covers. In addition,
design and construction times are typically less than
conventional covers and have longer projected lives.
Costsfor ET coverswerereported to rangefrom $150,000
t0 $200,000 per acre. Optimizing landfill remediation has
the potential for improved protection of human health
and environment while providing longer-term landfill
cap integrity, increased capacity, and large cost sav-
ings.

The Fernald Post Closure Stewardship
Technology Project
Uday Kumthekar, Flour Fernald, Inc.

Thegoal of the Fernald Post Closure Stewardship Tech-
nology Project is to identify, demonstrate, and imple-
ment technologies capable of monitoring the On-Site
Disposal Facility (OSDF) and any other facilities and
restored areasthat will remain after remediation is com-
plete. Monitoring will ensurethat systemsare perform-
inginaccordancewith functional requirementsand pro-
vide early warning for potential corrective actions. An
Integrated Stewardship Technology Team (ISTT) was
formed in November 2000 to assist with the execution of
work, provide project expertise, identify technology
needs, screen and select technologies for demonstra-
tion, develop test plans and success criteria, and con-
duct and eval uate demonstrations. With the assistance
of thelSTT, the OSDF Cell 1 Cover Monitoring System
isscheduled for completion by December 2001 and will
consist of 1) submersible pressure transducers to pro-
vide drainage layer head measurements and tempera-
tures, 2) topographic surveys, settlement plates, and
ground penetrating radar to monitor differential settle-
ment, 3) dielectric water content sensors and matric
potential sensors to measure soil moisture, soil-water
potential, and soil temperatures, and 4) routine topo-
graphic surveys, visual and remote sensing, and web
camsto supply visual observation of the cover system
and buffer area. The highest FY 2002 priority isto de-
velop an integrated data management and assessment
system that is web based and with real-time reporting
capabilities.
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Covering the Nevada Desert while Capping the
Frozen Tundra

Monica Sanchez, U.S. Department of Energy, Nevada
Operations Office and Dave Stahl, IT Corporation

TheU.S. Department of Energy NevadaOperations Office over-
sees the environmental management and restoration of numer-
oussitesin several states. Two of thesesites, Amchitkalsland,
Alaskaand the Central Nevada Test Area, have similar correc-
tive actions; the remediation of mud pits contaminated with
petroleum hydrocarbon and heavy metals resulting from drill-
ing large diameter bore holes for underground nuclear tests.
Theremedial aternative chosen for bothwasto capin placethe
mud pits. Amchitka Island, Alaska and the Central Nevada
Test Areaareboth located inremote areaswith extremely differ-
ing climatol ogical settings, ranging from subarctic environments
with 84 cm (33 inches) of precipitation to arid desert environ-
mentswith 20 cm (8inches) of precipitation. Prior to capping at
Amchitkalsland, water from the pitshad to beremoved, treated,
and discharged. On-site sand and gravel were mixed with the
drilling mud to produce material with adequate strength to sup-
port cap layers and stabilize the mud. The engineered cap
consists of an intermediate soil cover, an anchor trench, a
geomembrane layer, a protective soil cover, another soil cover
(frost protection for the geomembrane), a vegetated layer, and
an erosion blanket. The engineered cap at the Central Nevada
Test Areaconsistsof avegetated monolayer cap with drainage
control. Dueto arid conditions, minimal preparatory work had
to be done to the mud pits prior to cap construction. The
remedial strategies addressed at both locations met site spe-
cific conditions, technical requirements, and regulatory require-
ments. These projects demonstrated the Department's techni-
cal capability tobediversein remedial design requirementsand
strategies based on environmental conditions despite climate
and remoteness.

Regulatory Acceptance of Monolayer Vegetative
Cover for the Mixed Waste Disposal Unit U-3ax/bl at
the Nevada Test Site

Jeffrey L. Smith, Bechtel Nevada

The U-3ax/bl Disposal Unit was created by joining two nuclear
subsidence craters where radioactive wastes were disposed
between 1968 and 1987. The wastes were subsequently cov-
ered with seven to nine feet of soil. Since U-3ax/bl contained
hazardous wastes, Nevada Division of Environmental Protec-
tion (NDEP) closure approval was required. U-3ax/bl also con-
tained low-level waste so the design needed to meet U.S. De-
partment of Energy closure criteria, including a 1,000-year de-
signlife. In1997, astudy was conducted on closure coversand
subsidence. Thestudy concluded that amonolayer vegetative
cover accommodated subsidence better than atraditional mul-
tilayer cover. Working directly with the regulators and stake-
holders, a monolayer vegetative cover design that met all re-
quirements was proposed and approved. The process was
accel erated by anticipating NDEP concerns and preparing tech-
nical arguments and data that addressed these concerns dur-
ing the planning process. The baseline and budget were also
designed to support additional regulator interface and meet-
ings.
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Session IX - Characterization Approaches

Moving Beyond Demonstration: EPA-
Sponsored Performance Verification of
Field Analytical Technologies

Yvonne McClellan, Sandia National
Laboratories (SNL)

The Environmental Technology Verification Pro-
gram (ETV) accelerates acceptance and use of im-
proved, cost-effectivetechnologies. Thisisapart-
nership involving public and private customers,
state and federal agencies, and consultant engi-
neers. Therearecurrently 6 ETV centersfor perfor-
mance verification of market ready technologiesand
about 60 technologies have been verified. Itisco-
ordinated through EPA-SITE, DOD ESTCP, and
DOE-ITRD. Although this program has voluntary
vendor participation, thisis acredible program in-
volving third party testing with rigorous protocols
and test plans that are publicly available. The em-
phasis is on verifying technology performance; it
isnot an “R&D” effort or an “approval” process.
Approval still has to be granted through the local
regulatory process. A “verification statement” is
givento thevendor if/when the technology is suc-
cessfully tested to the established standards. Some
examplesof verified technologiesinclude: portable
gas chromatographsfor field use, immunoassay kits,
and field portable spectrophotometric systems used
for organics and metals.

Microscopic and Physico-Chemical
Characterization of Actinide
Contaminants in Soils

Jeffrey A. Fortner, Argonne National
Laboratory

Actinidebearing legacy wasteswill requiresite spe-
cific solutions for storage and disposition. This
reported work involved the use of scanning elec-
tron microscopy (SEM) and energy filtered trans-
mission electron microscopy (EFTEM) to charac-
terize waste streams containing plutonium and other
actinides. Complementary chemical analysis such
asparticlesize and isotope analysiswill helpinthe
characterization of sediments containing actinides
and to identify the source term. Once the sedi-
ments have been characterized, decisions can be
made to determine the type of cleanup strategy or
the 'muck and truck' approach. When better char-
acterization is performed on the waste materials,
more costly cleanup strategies were shown to be
inappropriate in most cases.

Hanford Tank Farm Vadose Zone
Characterization Process and Results

Rick McCain, MACTEC Environmental Restoration
Services

Spectral gamma logging systems with cryogenically
cooled high-purity germanium detectorswere devel oped
and deployed in existing cased boreholes (~ 700) in the
vicinity of the Hanford Tank Farms. Over a5 year pe-
riod, 125 tanks were spectrally logged in 12 tank farms
with this system. The high resolution spectra allowed
differentiation between natural and anthropogenic ura-
nium and three dimensional visualization methods were
used to determine the nature and extent of subsurface
contamination in each tank farm. Data obtained are be-
ing used to identify locations for further investigations
and to estimate contaminant inventories.

Comparison of Site Characterization Using In-
Situ Gamma Spectroscopy, Laboratory
Gamma Spectroscopy, ICP-Mass
Spectroscopy, and Scanning GPS/Gamma
Surveys at a Radiologically Contaminated
Site

Mark L. Miller, Roy F. Weston, Inc.

Four characterization methods (in-situ Gamma Spectros-
copy, Laboratory Gamma Spectroscopy, | CP-Mass Spec-
troscopy, and Scanning GPS/Gamma Surveys) were used
to characterizearadiol ogically contaminated siteat Sandia
National Laboratories. These four methods were com-
pared for relative accuracy, precision and efficacy. The
| CP mass spectrometry method was as little as $50 per
sample. A GPS system was hooked up to the portable
gammaanalyzer. The sampling and analysis processes
were discussed as well as results of the comparison.

Results of Under Building Contamination
Characterization using Horizontal Directional
Drilling

Annette Primrose, Kaiser Hill/Rocky Flats
Environmental Technology Site

Horizontal directional drilling was recently performed at
Rocky Flats beneath two buildings suspected of con-
tamination. Thishorizontal drilling techniquewhich uses
an air hammer rig, practically eliminates waste genera-
tion and reduces worker exposure and spread of con-
tamination. Thisdrilling method was combined with an
environmental measurement whiledrilling (EMWD) pro-
cess developed at SNL. Geoprobe data were also col-
lected and compared to thedrilling method. Thisdrilling
method was particularly effective in minimizing hazard-
ous waste and was awarded the 'pollution prevention'
award.
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Phased and Sequential Sampling Approaches
Using Visual Sample Plan
Brent Pulsipher, Pacific Northwest National Laboratory

The Visual Sampling Plan (VSP) is a process that allows for
phased or sequential sampling of asite. Asthefirst set of data
is evaluated statistically, the second phase is planned and so
forth. Thisfrequently resultsinfewer overall samplesand meets
the Data Quality Objective (DQO) requirements of obtaining
the appropriate quantity and quality of samplesneeded to sup-
port confident decisions.

From Drill Hole Data to 3-D Geologic Models
David Vaniman, Los Alamos National Laboratory

At complex sites, arealistic geologic model requiresaniterative
process of providing input to the 3-D computational model
from stratigraphic surfaces and petrographic, mineralogic,
geochemical, and structural interpretations. Thisiterative ap-
proach developed at Los Alamos National Laboratory has pro-
vided an increasingly sophisticated model that captures de-
tailed subsurface sediment and geologic structures. The hy-
drologic data and contaminant distributions are necessary in-
puts to the devel opment of the model.
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Session X - The Expanding Role of Geographic Information Systems

A revolutionin softwareand hardware devel opments
over the past decade has resulted in very powerful
geographic information systems (GIS) applications
capable of performing complex spatial analysis op-
erations on typical desktop computers. Thisrevolu-
tion has enabled environmental and other non-GIS
professionalsto makevery effective use of thistech-
nology to support the spatial analysisneedsof their
work. The GIS panel session, chaired by Denise
Bleakly of Sandia National Laboratories, was orga-
nized to highlight the important contributions made
by GIS professionals and technology to environ-
mental programs across the DOE complex.

Issues for Consideration for Long-term
Spatial Data Archiving
Denise Bleakly, Sandia National Laboratories

This presentation focused on an extensive study to
investigatelong-termarchival of aGl Sdatabase. Sev-
eral federal agencies that handle large quantities of
digital spatial datawere surveyed to determine cur-
rent data archival practices. These agenciesin gen-
eral use the Federal Geographic Data Committee
(FGDC) metadata standard for information distribu-
tion and dataindexing and the Spatial Data Transfer
Standard (SDTS) for datadistribution. Wide dispari-
ties exist between federal agencies regarding re-
sources dedicated to handling the complex issue of
long-term archival. Some of the complexitiesinclude
stability and availability of storage media, hardware
and software technological obsolescence, data re-
freshing and migration, long term costs, and the
daunting task of extracting "information" from the
archived dataat somefuturetime. No single solution
existsfor long-term dataarchival, however, theSDTS
and FGDC standards have provided a starting point
for addressing this complex issue. Many more re-
sources will be required over the near-term to ad-
equately resolve this issue, otherwise, invaluable
data that cannot be reproduced or replaced may be
soon lost forever.

Putting Geographic Information Systems
on the Critical Path

Dan Collette, MACTEC Environmental
Restoration Services

Mr. Collette laid out a historical perspective of the
evolution of the GIS program at Grand Junction. As
a fledgling organization, the GIS group drifted be-
tween several corporate organizations prior to find-
ing a more permanent home within the Environmen-

tal Data Services Department. The GIS program at
MACTEC migrated through three distinct phases of
growth characterized at first by aninsecure budget and
mission and ending with astrong program, secure bud-
get, well known, and well recognized capabilities. This
positive evolution involved in no small part embracing
good data management practices to ensure GIS data
integrity from data collection, analysis, and final distri-
bution of official record copy data. The next stage of
this evolutionary process was comprised of automat-
ing the production environment by developing base
mapswith all availabledatalayers, providing automated
softwaretoolsfor accessing environmental data stored
in relational databases, developing standard layouts
and symbology, and developing automated tools for
loading and tiling georeferenced imagery. Dan con-
cluded with sound advicefor building astrong GI S pro-
gram of striving to be a key contributor to the team,
adopting and executing sound data management prac-
tices, balancing production and devel opment activities,
and employing technology that has long-term applica-

bility.

GIS for Environmental and Waste
Management Activities at Argonne
James Kuiper, Argonne National Laboratory (ANL)

In 1995, ANL-E began development of a GIS that has
now becomeakey resourcefor environmental and waste
management activities. The ANL-E GIS program sup-
ports environmental characterization and monitoring,
wetland mitigation, and cultural resource compliance
activities from planning stages to completion. The GIS
also is used by operational divisions for master plan-
ning, infrastructure siting, emergency response, and
public outreach. The ANL-E GIS now includes a data-
base that exists asarepository of diverse spatial infor-
mation.

Technical activitiesinclude database devel opment,
spatial analysis and modeling, visualization, and car-
tography. Portions of the GISare available onthe ANL -
E intranet by using both an internally developed JAVA
applet and acommercia web GI S package. The success
of the system so far is largely due to inter-organiza-
tional collaboration at a"grassroots" level rather than a
formal mandate. The synergy of bringing together in-
formation from many sourcesand organizationshasal so
been instrumental. Current and future expected activi-
ties include a long-term stewardship initiative, 3-D vi-
sualization of proposed actions, and broader implemen-
tation of aweb GIS.
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Cataloging and Mapping Extreme Microorganisms
in Yellowstone National Park: Internet-Based
Interactive Microbial Database and Map Server
Randy D. Lee, Idaho National Engineering and
Environmental Laboratory (INEEL)

Mr. Leeintroduced his presentation with some very beautiful
and scenic photographs of geysers, fumaroles, fountain paint
pots, hot springs, and wildlife scenery from Y ellowstone Na-
tional Park. One of the most striking and beautiful aspects of
many of the geothermal features are the brilliant colors. These
colorsareindicative of arich microbiological diversity existing
in these extreme thermal environments that are an important
strategic resourcein fundamental scientific research. TheINEEL
isoneof several federal organizationsinvolved in fundamental
research to investigate the biodiversity, biogeochemical pro-
cesses, and indicators of ecosystem health of the Y ellowstone
thermal features. This scientific study involved cataloging a
myriad of bioorganizmslocated across the park.

Organizing all of the data collected and transforming the
datainto useful and accessible information turned out to be a
very challenging part of thisoverall investigation. Theresearch
data was organized to provide both GIS access to the spatial
data and tabular access to data such as microorganisms at a
particular geographic location. The web-enabled GIS applica-
tion provided interactive mapping of features such astopogra-
phy, thermal features, hydrography, lakes and streams, and
geochemical/biogeochemical data. In addition, data input and
survey forms were automated so that researchers could input
data directly into the database and perform direct queries of
existing data. Future plans include linking maps to phyloge-
netic tree data, including in situ data logging capability, and
incorporating remote sensing, satellite imagery, and spectral
data.

Post-Wildfire Geospatial Information Management
at Los Alamos National Laboratory
Paul Rich, Los Alamos National Laboratory (LANL)

Animmense amount of dataisbeing generated in the aftermath
of the May 2000 Cerro Grande Fire that burned a major area
surrounding LANL and the surrounding town of Los Alamos,
NM. Spatially referenced data includes fire effects on soils,
water, vegetation, structures, and property. The Cerro Grande
Rehabilitation Project (CGRP) GIS has been developed as a
central repository for fire-related geospatial data. These data
areavailableto LANL and external usersviaasimpleweb inter-
face. For security and access control, data are stored on serv-
ersin aninternal laboratory computer net (data storage capac-
ity 2.3 terabytes), and on an external, public access net. The
intent isto provide a LANL resource for consolidating impor-
tant fire-related data, to inform the public, to assist scientists
and emergency managersin assessing long-term environmen-
tal effects, and to be prepared for future emergencies.

Improving Access to Hanford Geospatial
Information
Steven Rush, Fluor Hanford Chief Information Office

Mr. Rush described the formation of the Hanford Site Spatial
Data Council (SSDC) and the management of spatial informa-
tion at Hanford. Hanford has been generating and managing
spatial datafor over 50 years to support several diverse func-
tions. Unfortunately, the data has been managed by many dif-
ferent stewardswho have worked for different contractorswith
no consistent guidance for dataformat, metadata, or dataaccu-
racy. The SDDC therefore was formed in 1989 to coordinate
dataactivities, set standards for all aspects of datageneration
at Hanford, implement a data repository with a catalog, and
assure availability of spatial data to al involved parties. The
SDDC adopted aframework toimprove datasharing and create
awidely available source of basic geographic data. Under the
direction of the SDDC, al prime Hanford contractors are utiliz-
ing the Spatial Metadata Management System (SMMS) along
with GeoConnect to serve spatial data coverages and related
metadataon the Hanford intranet. The oversight of the SSDC at
Hanford hasresulted in higher confidencein spatial dataaccu-
racy, increased data sharing, especially between contractors,
and areduction in overall costs
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Session XI - Development of D&D Technologies

"Green" Biopolymer Coatings for
Improved Decontamination of Metals from
Surfaces

John W. Barton, Oak Ridge National
Laboratory

"Green" biopolymersisascienceproject in progress
at Oak Ridge National Laboratory. Biopolymersare
nonliving polysaccharide-based macro-molecules,
which are generated by microorganisms; they are
nonhazardous, degradable, and incinerable natural
polymers. These biopolymersincrease the viscos-
ity of agueoussolutions, allowing themto coat metal
surfaces and interact with the surface.

Aqueous biopolymer solutions were used to
coat contaminated steel surfaces, allowed to inter-
act with the metal surface over aprolonged period
of time, then removed. Stainless steel couponswith
fixed contamination were used to validate the per-
formance of the biopolymer. Preliminary results
showed the biopolymer system removed 80% of
the uranium from the contaminated coupons. The
interaction-binding process is quite slow taking
hours even up to aday to complete the process. It
may be possible to improve the efficiency of cur-
rent day strippable coatings by incorporating this
biopolymer component into the strippable coating
matrix. The biopolymer solution solubilizes the
heavy metals (uranium) from the surface, binds it
into the biopolymer and when added to astrippable
coating would allow you to remove the contamina-
tion by peeling away the biopolymer-radionuclide-
coating layer.

Improved D&D Technologies for DOE's
Deactivation and Decommissioning
Projects

Robert C. Bedick, National Energy
Technology Laboratory

Mr. Bedick presented an overview of the "Large
Scale Demonstration and Deployment Project”
(LSDDP) Program. The missionisto provide tech-
nological solutions that reduce the cost, risk and
schedule to deactivate and decommission DOE’s
radiologically contaminated excess facilities. The
approach is to demonstrate technol ogies in ongo-
ing D& D projectsin aside-by-side comparison with
the baselinetechnologiesand at ascalethat will be
convincing to end-users.

There have been seven projectsfunded to date,
including projectsat Argonne National Laboratory,
Hanford, Fernald, Savannah River Site, LosAlamos
National Laboratory, Mound and the ldaho National
Engineering and Environmental Laboratory. Tech-
nologies have been demonstrated and deployed
that makeimprovementsin characterization, decon-
tamination, dismantlement, material dispositioning

and worker health and safety. These projects have re-
sulted in over 100 new or innovative technologies de-
ployed over 370timesat 10 DOE field offices since 1995.

These projects have validated the cost benefits of
improved technologies and identified over 20 % cost
savings when compared to the baseline. Using these
new technol ogies should reduce the $39-billion Envi-
ronmental Management D& D mortgage by 25-40%.

There are significant safety and economic benefits
to be achieved through the use of safer more efficient
D& D technologies.

A list of these technologies and associated docu-
mentation is available at http://www.fetc.doe.gov/dd .

Impact of Improved Technologies Deployed
on D&D Projects at Hanford
Kim Koegler, Bechtel Hanford Inc.

The Hanford Environmental Restoration Project
partnered with the Deactivation and Decommissioning
Focus Area on three different projects to decommis-
sion excess facilities at the Hanford Site. The three
projects included the C Reactor Interim Safe Storage
L arge-Scale Demonstration and Deployment Project, the
Canyon Disposition Initiative Project, and the F Reac-
tor Fuel Storage Basin Cleanout Accelerated Site Tech-
nology Deployment Project. There have been morethan
36 deployments of improved technologies since 1996
resulting in minimized exposures and reduced health
risk to workers. These new technologies also resulted
in more than $31 million in projected savings and sig-
nificant schedule improvement over the baseline.

Technologies used in the D& D activitiesin the C
Reactor Interim Safe Storage L SDDP included the Mo-
bile Integrated Temporary Utility System (MITUS), La-
ser-Assisted Ranging and Data System (LARADS) and
the oxy-gastorch. This project resulted in 20 technol-
ogy demonstrations and 13 deployments at C- Reactor
and 18 additional deployments at other Hanford sites.

Technol ogies demonstrated in the Canyon Dispo-
sition Initiative (CDI) included Remote Characterization
Platforms| & 1I, Non-Intrusive Liquid Level Detection
and Ultrasonic Liquid Level Detection, 3D Visua and
Gamma Ray Imaging System, Drain Line Characteriza-
tion Robot, and Remote Concrete Coring System. A
total of 13 technologies were deployed during the CDI
activities contributing to a potential $500 million cost
savings.

Five technol ogies were deployed at the F Reactor
Fuel Storage Basin Cleanout Project including a Re-
mote Retrieval System Compact Remote Consoleresult-
ing in an estimated $2 million savings and a 2-year ac-
celeration in the schedule.

Additional information is available at http://
www.bhi-erc.com.
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The Mound Tritium Large Scale Demonstration and
Deployment Project (LSDDP) Tritium D&D Project- A
Final Report

Donald R. Krause, BWXT

The Mound Plant in Miamisburg OH was the first permanent
Atomic Energy Commission (AEC) facility constructed after
WWII as part of DOES weapons complex. They have 40+
years of weapons components production experience working
withtritium. Thesiteiscurrently undergoing Deactivation and
Decommissioning (D& D) for final closureand will ultimately be
turned over to the city of Miamisburg for commercial reuse.
The T building is a massive underground concrete structure
with 15-foot thick roof, 17-foot thick wallsand 8-foot thick floor.
T buildingwasoriginally used to purify Po-210 and isfilled with
hundreds of gloveboxes and fumehoods, miles of piping and
tubing, and other large pieces of tritium contaminated eguip-
ment. T building is slated to be cleaned up and reused.

The DDFA awarded Mound a Large Scale Demonstration
and Deployment Proj ect to demonstrate and integrateimproved/
innovativetechnologiesinto the D& D activitiesin thesefacili-
ties. An integrating contractor (IC) Team evaluated over 800
technol ogies and selected 40 for demonstration. Of the 40 ap-
proved 18 were demonstrated. These 18 included NOCHAR
Petrobond oil solidification polymer, Burndy Hydraulic Crimper,
LLNL Tritium Clean-up Cart, Fiber-optic scintillation tritium
detector for high activity liquids, Rad Elec (REPERM) passive
tritium air & surface monitor, SAMMS heavy metals removal
liquids, Enthrall Heavy Metals Removal Material, TM S-2000
direct reading surface tritium proportional counter system,
TechXtract for metals, TechXtract for concrete, Barter Process
for Recycling Equipment into the Commercial Sector, WIC for
solidifying high activity tritium, Scintillation Vial Disposal Sys-
tem, Concrete Tritium Characterization, Waterworks Crystals
Superabsorbent Polymer, Lumi-Scint Liquid Scintillation
Counter, PTS-27 Gas |l onization Tritium Detector, and Overhoff
Flat Ferret lonization Tritium Detector.

These technol ogies received good acceptance with ahigh
percentage of deployments. Therewere alot of lessonslearned
and using theseinnovativetechnol ogieswill save DOE signifi-
cant resources given wise management.

Heat Stress while Wearing PPE: Detection and
Prevention
Aaron A. Ondo, National Hazmat Program

Heat stress has been one of the greatest and most overlooked
threatsto worker health and safety during cleanup operationin
hazardous environments. This threat is compounded when
workers are required to wear personnel protective equipment
(PPE). Heat stress is the heat load to which a worker may be
exposed from the combined contributions of metabolic cost of
work, environmental factors and clothing requirements. Heat
stress can be monitored in three ways; blood pressure, body
temperature and heart rate.

Baseline technologies for measuring or managing heat
stressare uncomfortable, restrict movement, inaccurate, unreli-
able, or not very portable. Several innovative heat stresstech-
nologies have been devel oped to measure or manage heat stress
encountered by workers. Some of these technol ogieshavebeen
evaluated by the International Union of Operating Engineers
National Hazmat Program.

Body clothing with cooling devices, incorporated into the
clothing design to manage heat stress, was eval uated with mixed
results. Of the productstested, the CORETECH Cool Suit proved
to be most effective but did experience some failures and since
core body temperature and heart rated are independent this
alone does not solve the whole problem.

Heat stress measurement technol ogieswere al so evaluated
with mixed results. Many were unreliable. The most reliable
and most accurate was the CorTempaPill. A battery operated
pill that is swallowed and provides readout to handheld moni-
tors. Itisrecommended that thisbe used in conjunctionwitha
heart rate monitor. The next best alternative is the industry
standard work/rest ratio guide. There is work underway to
improve the current inner ear sensor technology and that
progress should be monitored.

In-Situ Object Counting System (ISOCS)
Deployment at the Nevada Test Site
Jeffrey L. Smith, Bechtel Nevada

A need wasidentified at the Nevada Test Site (NTS) tofind an
efficient and cost-effective tool to assist in the investigation
and radiological characterization of several environmental res-
toration and D& D sites. Thetool needed to provide near real-
time data, needed to have the ability to quantify low-level waste
generated on-site and provide in-situ quantitative values of
surface soil measurements, and needed to reduce cost and sur-
vey time. This type of system would allow personnel to make
decisions in the field without experiencing the delays associ-
ated with waiting for sample analysis or other baseline activi-
ties.

The Deactivation and Decommissioning Focus Area
(DDFA) funded an Accelerated Site Technology Deployment
Project to deal with thisproblem and the NTS chosethe ISOCS
to satisfy this need. It was portable, battery operated, had
sufficient resol ution, and wasavailable commercially. Thel SOCS
consists of high-purity Germanium detector and a multi-chan-
nel analyzer connected to a laptop computer with specialized
software developed by Canberra. The ISOCS met all their re-
quirementsand madeit possibleto rel easeitemsfrom radiol ogi-
cally controlled areas that would have otherwise been classi-
fied aslow-level waste. It accelerated the remediation of con-
taminated soil by three weeks and replaced baseline ex-situ
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sampling in MARSSIM surveys. Using the ISOCS at NTS has
reduced waste characterization and verification sampling costs
while shortening the baseline project schedule.

Remote Size Reduction (RSR) at the Savannah
River Site (SRS)

David M. Yannitell, Westinghouse Savannah River
Company

The Savannah River Site has identified a need for size reduc-
tion capabilities to dispose of alarge and growing quantity of
large contaminated equipment, to provide an improved sort
capability and to sizereduce newly generated waste. A Remote
Operated Size Reduction System (ROSRS) was designed and
constructed at Rocky Flats at acost of over $9.5M to remotely
size reduce a variety of plutonium-contaminated gloveboxes.
The operating contractor at Rocky Flats Environmental Tech-
nology Site (RFETS) restructured and chose adifferent method
of disassembling the gloveboxes and no longer intends to de-
ploy the unit. Sinceitisfully paid for, and DOE ownsit, SRS
has decided to deploy the system at their Decontamination
Fecility.

ROSRS is a self-contained, remotely operated size reduc-
tion system intended to increase worker safety, minimize expo-
sureto personnel, improve productivity and accel erate cleanup
schedules all while reducing cost.

SRS plans to use the ROSRS to size reduce a backlog of
120,000 ft® of contaminated equi pment and reduce the disposal
volume by of 70,000 ft2 saving approximately $30 million. It is
estimated to cost an additional $2 million before the system is
setup and operating at SRS. They plan to have ROSRS up an
operational in September 2002.
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DOE Land Use-Tools and Process

CRESP

Session XII - Decision Time

A common need among DOE sitesisto beableto deter-
mine the processes and information required to arrive
at protective and acceptable land use decisions. Pre-
sentationsin this session described some practical tools
and processesresulting from research done by the Con-
sortium for Risk Evaluation with Stakeholder Participa-
tion I (CRESP II) and used to aid land use decision
processed at one or more DOE sites. CRESP Il isacon-
sortium of universitieswith nationally known research-
ers from diverse disciplines working to facilitate risk-
driven end-point focused decisions in the DOE com-
plex. Moreinformation about CRESP 1 can befound at
http://www.cresp.org.

Obstacles and Resolutions for Decisions on
Site Land Use
Charles Powers, Rutgers University

Mr. Powers provided context for how the presentations
in this session related to two themes: 1) how to over-
come the mix of regulatory, social, economic and tech-
nical obstaclesto decisionsfaced by DOE managersas
they devel op end-state remediation targetsin clean-up
and 2) the need to devel op both amethod for guiding a

= top to bottom risk-based review of site activities and

better ways to identify and achieve more integrated
regulatory approaches to guide DOE compliance. De-
termining the end-state remediation targets is tied to
expected land use, yet the appropriate land use cannot
beidentified until adequate characterization of thewaste

N\~ Siteoccurs. Thisisthefundamental dilemmaof closure

and completion. Subsequent presentationsin thisses-
sion describe practicesand model sfor sel ecting appro-
priateland usewithinitial focusonthe characterization
process, and then on the land use deci sion-making pro-
cess.

For more information, contact Charles Powers, at
732-296-1960 or cwpowers@eohsi.rutgers.edu.

The Integrator Operable Unit - Its place in
Land Use

David Kossom, Vanderbilt University

Charles Powers, Rutgers University

Regulatory regimes typically focus on defining and
implementing interim stabilizing action in areasimmedi-
ately surrounding known sources of contamination or
operable units. This approach defines remedial needs
based upon independent evaluation of each known or
suspected contaminated area and resultsin dividing a
siteinto apotentially infinite number of clean-up sites.
Thisapproach resultsin aperspectivethat cannot clearly

characterize the contaminant source or its pathways
to receptors holistically. Lack of regulator confi-
dence in identifying all the possible operable units
and site managers fear of creating an infinite num-
ber of operable units are the resulting problems.
Most important, defining and implementing oper-
able unitsin thisway limits the ability to link reme-
diation activity with land use decisions.

Thelntegrator Operable Unit (I0U) isanew para-
digm devel oped at the Savannah River Sitethat treats
site geography and hazard receptor identification
morerealistically and comprehensively than with the
current approach. The IOU program does not re-
place operable units but creates a structure to pro-
vide a comprehensive perspective to facilitate ap-
propriate endpoint decisions consistent with risk
characterization and future use at large DOE sites.
The 10U creates a multi-media focus for large land
areas that includes soils, ground water, sediments,
surface water, flora and fauna and provides the ba-
sisof how to envision the steps needed to create an
integrated environmental management system, and
then addresswith finality sites environmental prob-
lems.

For more information contact David K osson at
the Department of Civil and Environmental Engineer-
ing, Vanderbilt University at 615-322-1064 or
David.kosson@vanderbilt.edu. Charles Powers at
732-296-1960 or cwpowers@eoshi.rutgers.edu.

Assessment Tools for Ecological Services
and Future Land Use
Joanna Burger, Rutgers University

Ms. Burger provided an overview of many ecologi-
cal factors to be considered in long-term steward-
ship of DOE sites. Decisions about cleanup, reme-
diation, and long-term stewardship on DOE lands
depend partly upon understanding ecological health
andtherel ativeimportance of site-specificresources.
Long term stewardship should protect both human
and ecol ogical health, maintain biologic diversity and
ecological integrity, and integrate human and eco-
logical values. When identifying hazards that need
to be controlled, ecological receptorsat the ecosys-
tem, community, population and individual levels
need to be evaluated. Stewardship must be consid-
ered both before, during, and after both remediation
and restoration. And remediation that harms the
environment and hinders appropriate land use
should particularly be avoided. Dr. Burger described
aseries of studiesthat use different receptors such
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asfish, raccoon, and morning doveto examinerisk at DOE sites
to both human and ecol ogical receptors. These studiesprovide
examples of waystointegrate the assessment of ecological risk
with human risk in characterizing site conditions.

For moreinformation contact JoannaBurger at Rutgers Uni-
versity 732 445-4318 or burger@biology.rutgers.edu.

Infrastructure and Stewardship: An Essential
Pairing
Henry Mayer, Rutgers University

Mr. Mayer discussed the need for infrastructure and steward-
ship to be considered asintertwined issues as decisions about
sitecleanup or new missionsat DOE sitesare made. Exploration
of both stewardship and infrastructure requirements suggest
that mission, stewardship, infrastructure and land use planning
should be approached on an integrated, cross-functional and
site-wide basis. Stewardship requiresinfrastructure: cleanup
effortswill continue at the largest sitesfor another 20-40 years
- equivalent to the expected useful life of new infrastructure;
demoalitionand long-term stewardship activitiesinitiated at other
site areas will share roads, safety systems, and utilities with
missions; long-term stewardship responsibility for pump and
treat, containment, monitoring and security will require on-site
staff and critical infrastructure.

Barriersand issues exist that make integrated planning dif-
ficult Critical Defense missions, EM programs, and other ongo-
ing missions are often funded separately from, and are given
higher priority than siteinfrastructure. Long-term stewardship
is often viewed as starting after cleanup is completed. In most
instances, possibleinfrastructure needs are not considered dur-
ing cleanup. Specific suggestions for changing to amore inte-
grated approach start with the question,” |s there a more effi-
cient and less costly way of getting from here to there?"

For more information contact Hank Mayers at (732) 932-
0387 or hmayers@rci.rutgers.edu.

Listening to Community Leaders about Land Use
Lynn M. Waishwell, Consortium for Risk Evaluation with
Stakeholder Participation

Ms. Waishwell presented a summary of interviews conducted
by Karen Lowrie, CRESP researcher, with community leaders
from regions around three different DOE sites that face differ-
ent futures, ranging from compl ete closureto ongoing continu-
ing missions. Thirty-eight community leaders from Paducah,
Portsmouth and Rocky Flats were interviewed about their per-
ceptions about impacts of the DOE site on the region, their
understanding of stewardship, and preferencesfor future land
use and suggestions for public involvement. Key findings
about stewardship werethat local plannerswere uncertain about
the nature of stewardship because of the uncertainty about

expected ends. Interviewees reported that the DOE sites are
important to local economies, but that they bring "both bur-
dens and benefits," and that stewardship efforts should ad-
dress both regional environmental and economic dimensions.
With regard to future land use, interviewees said that some
regional consensus about land use has been achieved, but
thereisaneed for continued dial ogue. Public participation needs
improvement, and is considered a valuable way to hold DOE
accountable.

For moreinformation contact Karen Lowrie at Rutgers Uni-
versity (732) 932-0387, x577 or klowrie@rci.rutgers.edu.

Promoting Long-term Decision Transparency with
Geographic and WWW Information Technology
Christina H. Drew, University of Washington (UW)

Ms. Drew presented ademonstration project using geographic
andinternet technol ogiesto describe DOE Hanford site cleanup
decision information in away that allows stakeholders to pro-
vide feedback. The purpose of the Decision Mapping System
(DMS) istoallow for better understanding of cleanup by stake-
holders. Many benefitsresult including: better public involve-
ment leading to morelasting and creative solutions, potentially
greater cost effectiveness, the prevention of institutional
memory lossby having all documentsand recordsin oneeasily
accessible place using Area 100 asthe pro-type, and awebsite
that collectsand integratesall documentsthat rel ated to cleanup
decisions into one easy-to-understand format. The DMS can
be used to learn about Hanford cleanup in the 100 Area, use
maps to see where cleanup is being done, and relate specific
documents and decisionsto specific sites, and to seewhat has
yet to be completed. Benefits of this DMS are: integration of
multiple sources of detailed waste siteinformationinto asingle
source; recording of spatial, temporal and social dimensions of
cleanup decisions, and serving as a lasting institutional con-
trol.

For more information contact Christi Drew, Department of
Geography, UW, at 206-616- 7413 or cdrew@u.washington.edu.
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Session XII - Developing Long-Term Stewardship Programs

The Mound Long-term Stewardship Initiative
Donald R. Krause, BWXT Services, Inc.

The Mound Long-term Stewardship Initiative (LTSI)

mission isto assess and demonstrate technol ogies for
monitoring of Mound after the site is cleaned up.
Mound was used as part of the Manhattan Project and
has a history of over 40 years of working with tritium,

other radionuclides, and hazardous materials. Mound
has been sold to the City of Miamisburg for use as an
industrial park. The site will be cleaned to industrial

standards and operated on a stringent operation and
management plan. Don provided an interesting sum-

mary of some of the more problematic cleanup areas at
Mound. The Mound LTSI will systematically explore
and identify improved technologies to validate the ef-

fectiveness of institutional controls on the site. The
focus of the technologies will be for monitoring build-
ingsand aboveground areas, but will also befor evalu-
ating and monitoring soil, water and other environmen-
tal media. Selected technologieswill be cost effective
and efficient. They will be deployed prior to site clo-
surein 2006. Monitoring of soil movement will be one
major technology that will be evaluated because of a
deed restriction of removal of soil from the site. A
report will be issued that provides the technologies
that were eval uated and what the demonstration of the
technol ogies produced.

Decisional Process for Developing
Stewardship Plans
Elizabeth Hocking, Argonne National Laboratory

Elizabeth began by defining stewardship aswhat it takes
to keep a site safe at the lowest risk and lowest cost
while still satisfying legal obligations, limiting future
liability and fulfilling your ethical imperative. In order
to be effective, stewardship systems must have sev-
eral components: containment system, land use con-
trols, monitoring system, information management sys-
tem, and an organization system. Stewardship is an
interactive system that must act when events occur,
can measure performance, and adjust to optimize its
behavior over time. Theremust be consensusfromthe
responsibleparty, theregulators, and the public onthe
stewardship system in place. Working with groups
comprised of the interested parties at Mound proved
tobevery helpful at defining the objectives of the stew-
ardship system. It wasextremely helpful to go through
the processwith these partiesbecauseit revealed some
fundamental concernsabout the LTS effectivenessand
produced potential solutions for these concerns. For
example, one of the chief concernswasover theloss of
records for the site, seen as having a high probability
with a high risk for failure of record keeping. From

identification of such concerns, mitigation strategies
can be implemented to address such concerns. By
playing out afailure scenario, such aswhat if soil is
removed from the site, you can go through the pro-
cess to determine what mitigation strategies can be
deployed to prevent such occurrences. These miti-
gation strategies must be integrated with the other
stewardship componentsto be effective. In conclu-
sion, the key to a successful stewardship processis
gathering the right people from the community, gov-
ernment agencies, and professional.

Information Management System Design
for Stewardship: An Argonne Prototype
Robert Johnson, Argonne National Laboratory

AnLTSinformation management (IM) serves severa
functions, including archiving pertinent information,
educating current and future stakeholders, identify-
ing potential issues before they become acrisis and
assisting in addressing future problems if and when
they arise. It is believed that IM failures may pose
thelargest liability to DOE. Sofar LTS cost analyses
have focused on predictabl e costs such as monitor-
ing. There are much larger potential costs from un-
known outcomes such as unplanned interventions.
There may be aneed to revisit closed sites because
of lack of stakeholder confidence asaresult of lack of
historical information. One example isa19-acre site
at Argonne National Laboratory (ANL) where there
werenuclear facilities. In 1955 the sitewasremediated,
closed, and turned over to Cook County Forest Pre-
serve Digtrict. In 1976 the site was re-characterized
because of discoveriesof tritium in groundwater. In
1990 the site was again re-characterized and there
was limited soil removal in response to uranium dis-
covery. Wasitreally ahealth concern or lack of infor-
mation that necessitated the reinvestigation? Reor-
ganizationsareoneway that informationislost within
the DOE system and often thereisno communication
between overlapping organizations. How do you
operate an information management system at aloca-
tion such as ANL, where responsibilities are often
split between several organizational units? These
programs currently maintain information on separate
and incompatible systems. Lots of information aso
exists only in hard copy format. ANL is currently
working towards devel oping an integrated IM plan.
Information management isan important piece of any
LTS plan and implementation. Thought must be put
into the audiences that are utilizing the IM, what in-
formation needs to be stored, and how the informa-
tion should and can be provided. ANL LTS has
developed an IM prototype with an emphasis on
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metadata and monitoring well information. It began by ad-
dressing theimmediate needs of ANL technical staff involved
with site-wide monitoring. The logic was developed that will
integrate information across the sites, permits and information
types. It will complement, not replace, systems already in use.
Its important that an LTS IM is designed to alow growth as
new technologies in information management become avail-
able. ANL has the approach that metadata development is a
key target that can be used to devel op standardsfor the compi-
lation and sharing of information. Some of the means of the
dynamic sharing information include ArclM Sfor visual access,
ColdFusion, and Pop Charts (Web server service). Challenges
to full implementation of IM for LTS are funding issues, data
integration, information recovery issues, and i nstitutional own-
ership.

LTS Decision Process Simulation: Insights Gained
Julie Marble, Idaho National Engineering &
Environmental Laboratory

Julie presented the results of an LTS Decision Process Simula-
tion that was conducted at the Department of Energy (DOE)/
Grand Junction Long-term Stewardship Workshop represent-
ing stakeholders, state regulators, and DOE. Why simulate
long-term stewardship? To establish a good decision frame-
work that isinclusive, open and understandabl e, and allowsfor
broad framing. A good decision framework is also robust and
adaptive to change. The purposes of the simulation was to
identify the activities that meet player expectations, identify
thetype of LTS decisions, provide critical information for LTS
decisions, and allow playersto interact in decision neutral set-
tings. A fictional illustration was provided that had models
ranging from arid to humid environments. The conferencewas
splitinto groupsand scribeswere assigned to record the activi-
ties of the groups. The prototype sites were based on charac-
teristics of actual sites but did not emulate any particular site.
Simulating a prototype sites was performed because it empha-
sized that the sitesin LTS face similar challenges and a proto-
type site would involve participants equally, without creating
the more personal and individual issues that occur with areal
site. The information needs, decisions, and emergent issues
between and among the participants were collected and ana-
lyzed during the simulation. Some of the common issues that
camefrom the groupsregardless of environmental setting were
defining the purpose and audience of an LTS plan. Thegroups

agreed that it needed to be inclusive of all parties involved.
The level of stakeholder involvement was an issue among all
the groupswith concern expressed over identifying whowould
make decisions regarding the stewardship issues at the site.
They also all agreed that information management wasacritical
component to LTS success and suggested establishing a na-
tional registry of contaminated DOE sites. Funding continuity
and enforceability was a big issue among the groups for their
sites. One solution could bethat the LTS needsto betied to the
Record of Decision (ROD) on thesite. Technology issuesand
risk issueswere not emphasized in the groups. In conclusion,
the LTS simulation worked well in broaching awide variety of
concerns and was agood tool in bringing about active partici-
pation among stakeholders.

The Use of Geospatial Information in Long-term
Stewardship

John C. Stewart, U.S. Department of Energy-
Headquarters

Information needed for LTS exists in many digital and non-
digital forms, including memoranda, reports, and other docu-
ments. Toolsto managethese datainclude document manage-
ment, datawarehousing, web-based content management, geo-
graphicinformation systems(GI S), and computer aided designs
(CAD). GISisone of thetoolsthat are important for LTS be-
cause decision makers must have accurate, reliable and timely
information to ensure continued protection of human health
andtheenvironment. Theinformationisspatial in nature, which
allowsthe presentation of many levelsof data. John discussed
what components of GIS entailed including geospatial refer-
encing. GlSdatacan be used interactively with simpleand free
GIS software. ArcExplorer uses the same data format as the
sophisticated GI S software. Most of the laboratories and DOE
offices use GI S for characterization of their sites. Some of the
laboratories have linked their GIS information to Web based
pages. Sincethe September 11 attack and heightened security,
some of these web pages have had to be pulled. However, GIS
and web-based data information systems remain an important
LTS tool. John presented a survey response on GIS/CAD at
DOE field sites and what plans there were to upgrade in 2001.
Thebenefitsof spatial referenced datato DOE areto allow DOE
to do a better job in reporting, planning, costs, and account-
ability.
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Session XIV - Effective Use of Regulator and Stakeholder Input

Gabriela M. Lopez-Escobedo, Los Alamos

Ms. Lopez-Escobedo presented a review of the
remediation of aformer PCB transformer site and
the regulatory and stakeholder issues involved.
The site --with initial levels of PCBs up to 10,000
parts per million -- was the first cleanup at a DOE
facility in U.S. EPA Region 6 wherethe goal of less
than onepart per millionfor PCBswasimplemented.

Thesite presented many challengesincluding
thefact that perchloroethylene (PCE) and mercury
were present as well as PCBs, making it both a
Resource Conservation and Recovery Act (RCRA)
and a Toxic Substance Control Act (TSCA) site
and involving multipleregulators. Thesite'sloca-
tioninawatercourse also played arole. By work-
ing closely with regulators, the project was able

<+ Provide a risk-based disposal application
that led to disposal of PCB remediation
wastes with less than 50 parts per millionin
anindustrial landfill. Thissaved the project
an estimated $525,000 in disposal fees and

<+ Achieve an agreement on cleanup level re-
quiring that only unconsolidated materials
needed to be excavated at the site and not

4+ Obtain a dredge and fill permit from state
regulatorsinthree weeksto keep the project

+ Work with state "oversight bureau” staff to
monitor the stream during the dredge and fill

+ Coordinate a sampling strategy for all con-
+ Coordinate continuing funding despite a

4 Reduce restoration scope to focus on criti-
cal mesa area and complete work prior to

Escobedo al so discussed aproblem of dealing
with uncharacteristic datafor arsenic and how EPA
regulators cooperated to resample and analyzethe

In summary, the regulator interface helped im-
prove the speed of decision making, kept the
project on track by solving problems as they oc-
curred and saved time and money. The author
expectsthesiteto beremoved from the Los Alamos

permit thanksin part to the positive regulator interfacein
resolving key issues.

Overcoming the Humpty Dumpty Syndrome in
Radioactive Waste Management

Peter Siebach, U.S. Department of Energy,
Chicago Operations Center for Risk Excellence

Mr. Siebach went to Clark County, Nevada, to under-
stand meaningful ways to communicate with local gov-
ernments and residents about DOE operations at Y ucca
Mountain. Hewaslectured by local government leaders
and spurned by his aunt. He learned the lesson of the
"Humpty Dumpty Syndrome” in Radioactive WasteMan-
agement. Essentially, Siebach told his audience, who
controls the words, controls the argument.

Siebach cited use of some word pairings and how
they provide adifferent understanding of issuesto those
discussing them. These included:

<+ Probability or certainty

+ Dump or disposal facility

<+ Accident compared to mobile Chernobyl
<+ Clean or contaminated

Thewords"nuclear” or "radiation” invoke negative
and often malevolent images in the minds of the public.
But to scientistsand engineers, the samewords are often
accompanied by beneficial images. This perception gulf
has been called the Humpty Dumpty Syndrome. Seibach
reviewed some web-based tools, developed at the Cen-
ter for Risk Excellence to avoid these misunderstandings
based on a common framework of terminology. He pre-
sented a matrix of Focus Area needs and Center tools.
One of thesewas aguide for risk training in assessment,
management and communication. Also discussed was
aninnovative database on compliance agreement criteria
to helpin negotiationswith regulators. Center personnel
will be meeting with focus arearepresentativesto explain
these productsin the near future, he reported.

Savannah River Site (SRS) Fish Consumption
Advisory Communication: Science and
Community Partnership

Lynn M. Waishwell, Consortium for Risk Evaluation
with Stakeholder Participation

Ms. Waishwell presented findings of afish consumption
advisory project on behalf of co-authors Brendolyn
Jenkins and Joanna Burger. The DOE-funded, indepen-
dent research organization, CRESP |1, addresses a vari-
ety of risk related issues. Determining the best way to
communicatetherisksfrom eating contaminated fish was
found to be a complicated and often-inconsistent pro-
cess during the research, she reported.

The discovery that chemicals (particularly mercury)

(Session X1V continued to page 33)
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from upstream commercial plantsand radioactivity (cesium and
strontium) from the DOE's Savannah River Site might pose ad-
verse health effects, led to a risk management response by
agenciesin both Georgiaand South Carolina. While fish advi-
sories have been on therisein many areas of the U.S. in recent
years, theadvisoriesare difficult to understand for some popu-
lations, CRESP researchers found.

Waishwell's presentation tracked the devel opment of afact
sheet, including audienceidentification, preliminary discussions
with avariety of stakeholders and actual pilot testing and issu-
ance of the sheets. Theresearchersfound the dissemination of
fish fact sheets along theriver was effective. They found that
major messages were understood by the target audiences.
Sample sheetswerereviewed by theauthor. A futuredirection
for research will be to determine effectiveness of the fish fact
sheetsin altering behavior of the target audiences.

The Transportation Resource Exchange Center (T-
REX): A Case Study
Mary White, Transportation Resource Exchange Center

Ms. Whitediscussed T-REX -- acase study of the Transporta-
tion Resource Exchange Center. Thisisauniquevirtua library
that provides information about the transport of radioactive
materialsto avariety of stakeholdersonline. Thesite address:
http://www.trex-center.org/.

Developers of the center began with a user needs assess-
ment survey of internal and external stakeholders. Funding
and information also camefrom the DOE's National Transporta-
tion Program. The survey identified gaps between user ques-
tions and information available. Two key areas of interest for
stakeholderswere environmental issuesand current news, both
addressed inthelibrary. Also apart of thelibrary isacompila-
tion of all public comments and responses on transportation
issuesfrom DOE environmental impact statements. Thissearch-
abl e database shows comment trends and |l ed the production of
aset of frequently asked questions.

T-REX ensuresthat users have theinformation needed for
avariety of organizations, White explained. Audiencesidenti-
fied include special interest groups, state, tribal and logal gov-
ernment, the general public, radioactive materials carriers and
others including the news media and academia. DOE audi-
encesinclude the,, department traffic managers, national 1abo-
ratories and other contractors to the energy department. The
library encouragesindividualswho produceinformationto con-
tribute to the archives, making information producers and us-
ersonein the same. Reference and research services are also
available through the T-REX virtua library -- a product of the
unique university support available to the program.
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Session XV - Cerro Grande Fire

Mitigation Effectiveness

A prescribed fire set at Bandelier National Monu-
ment on May 4, 2000 quickly grew into New Mexico's
largest-ever wildfire, burning morethan 47,000 acres
and prompting the evacuation of an estimated 20,000
people. The fires burned nearly 80 square miles of
northern New Mexico and more than 400 houses
and apartments. The short- and long-term impacts
of the Cerro Grande Fire are being aggressively in-
vestigated by personnel from the Los Alamos Na-
tional Laboratory and the New Mexico Environment
Department.

The Cerro Grande Fire significantly impacted
several magjor watershedsnear and within LosAlamos
National Laboratory. Portions of the upper Pgjarito
Canyon watershed were severely burned. Follow-
ing the fire, traceable chemical changes in stream
waters were tested to determine the hydraulic con-
nectivity between surface waters and down-gradi-
ent spring waters. Both stream and spring waters
were collected within one month of thefireand into
the fall of 2000. Results show that some chemical
species, notably bicarbonate, had apparently passed
through a fault zone to down-gradient springs in
less than 30 days. Results indicate that post-fire
surfacewater may be chemically traced to deep satu-
rated zones and improvethe hydrogeol ogi c concep-
tual model for the Los Alamos area.

The Canada del Buey watershed was a high in-
tensity burn area. The fire affected 21 potential re-
lease sitesthat werein need of erosion control mea-
sures. Erosion control measures, such as rock ga-
bions, log-silt barriers and straw waffles, as well as
raking, mulching, reseeding, and hydro-mulching,
wereemployed to determinethe effectiveness of ero-
sion controlsinstalled within the watershed.

Ash is amajor suspended constituent present
in watershed surface water. Ash and charcoal pro-
duced fromthefire contain Ba, Ca, CO3, Fe, Mg, Mn,
K, Na, SI®?, Sr, U and other trace elements. Calcite
has formed within the ash as well as elevated con-
centrations of Mn, Sr, and U in surface and alluvial
ground water. Increased concentrations of HCO?
provideligandsfor complexing with dissolved U(V1)
species.

The Cerro Grande Fire burned much of Los Alamos
National Laboratory's Technical Area (TA) 16, a high
explosive (HE) production site. Major contaminants at
TA-16 include HE and metals, particularly barium. The
Cerro Grande Fire affected Environmental Restoration
(ER) activitiestwo major ways:. 1) providing animpetus
to accelerate site clean-up in burned, flood-prone areas
and 2) modifying ongoing corrective measures studies.
Data since September 2000 indicate minimal effects on
contaminant abundancesin streamsand alluvial waters
at TA-16; principa impacts appear to be on naturally-
occurring constituents such as NA, Ca, and HCO?, al
which have increased in abundance since the Cerro
Grande Fire.

Input for this session was provided by:
Barbara Hoditschek, U.S. Department of Energy
Oversight Bureau

Michael Dale, New Mexico Environment
Department DOE Oversight Bureau

Donald D. Hickmott, Los Alamos National
Laboratory

Patrick Longmire, Los Alamos National
Laboratory
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: Ground Water, Soils, and Landfills

Session XVI - Remedial Actions

Aerobic Bioremediation of Soil and Ground
Water Contaminated with Trichloroethylene
Donald Perry, BioRemedial Technologies,
Incorporated

Mr. Perry spoke of degrading trichloroethylene (TCE)
in soil and ground water through the use of aerobic
microbes. Aerobic degradation of TCE is not a natu-
rally occurring process becausein an aerobic environ-
ment, TCE is not normally used as acarbon or energy
source. Therefore, degradation is accomplished
through cometabolism.

A ground water recirculation/soil washing sys-
tem has been designed to capitalize on an aerobic
cometabolite, Compound CTM. Contaminant degrad-
ing microorganismswereidentified based ontheir abil-
ity to express an oxygenase enzyme system. Initial mi-
crobial concentrations of each well were determined
prior to site treatment.

Ground water isextracted from the source areaand
added to an on-site bioreactor. Inorganic nutrientsand
Compound CTM are added to increase biomass and
stimulate TCE degradation. The bioreactor culture is
introduced into strategically placed points surround-
ing the extraction well. Through use of this technol-
ogy, TCE concentrationshave been showntobegreatly
reduced in both soil and ground water in thefirst nine
months of operation.

Successful PCE Remediation using In-Situ
Chemical Oxidation - Lessons learned
Christopher Nelson, In-Situ Oxidative
Technologies, Inc.

Mr. Nelson discussed the use of in situ oxidation at a
major industrial complex in South Central Colorado. In
situ oxidation was evaluated as a remedial option to
addressthe concerns of diminishing tetrachloroethane
(PCE) recovery from existing vapor extraction and pump
andtreat systems. After successful laboratory andfield
pilot testsusing amodified Fenton'sreagent, full scale
remediation wasinitiated. To date, two injection events
have occurred utilizing 30 injection wells during each
event. Approximately four gallons of separate-phase
PCE have been recovered due to the induced desorp-
tion of PCE viathe injection of chemical oxidation re-
agents. This is equivalent to 800 million gallons of
ground water at 5 ppb or 2.4 year of ground water pump-
ing and treatment using existing systems at the site.
Anadditional eight gallons of separate-phase PCE has
been oxidized based on dissolved phase PCE reduc-
tions within the treatment area. Twenty-eight addi-
tional gallons of phase-separated PCE have been oxi-
dized based on conservative mass bal ance estimates.

The Bioaccumulation and Uptake of
Thorium in Native Grass Species and
Tumbleweeds in a Semi-Arid Environment
Yvonne McClellan, Sandia National
Laboratories

Ms. McClellan presented data from a study of con-
centrations of thorium-232 in both native grass spe-
ciesand tumbleweeds 20 yearsafter theoriginal depo-
sition of thorium into the soil at Site 5 at Kirkland

AFB, New Mexico. Samples of vegetation were col-

lected annually in thefall of 1997-2000 and analyzed
for Thorium-232 and daughter products. This study

examined thorium uptake and bioaccumulation in

native grass species and tumbleweeds and evalu-

ated the potential of using tumbleweeds as a
bioremediation tool aswell as amigration and expo-
suremechanism. Thorium-232 concentrationsintum-

bleweeds showed a substantial bioaccumulation in-
crease of contaminant over grassland species. This

is important because of the potential redeposition

and migration of contaminant off-site.

Use of HRC™ to Remediate Ground Water
at Low Flow, Low Permeability Sites
Annette Primrose, Kaiser Hill/lRocky Flats
Environmental Technology Site

Asaresult of storageactivities, aground water plume
of tetrachloroethane (PCE) and other volatile organic
compounds (VOCs) developed at the PU&D Yard at
the Rocky Flats Environmental Technology Site
(RFETS). Annette Primrose presented the results of
atreatability study that evaluated the effectiveness
of the Hydrogen Release Compound™ (HRC™) in
low-flow ground water regimes. HRC™ is a propri-
etary polylactate ester that slowly releaseslactic acid
whichisahydrogen sourcefor microbial dechlorina-
tion.

After theintroduction of HRC™, the concentra-
tions of PCE and its byproductsincreased probably
dueto the HRC™ acting as a surfactant. The subse-
quent decrease in PCE corresponded with the ap-
pearance of additional byproducts and an increase
of 120% in the ratio of byproductsto PCE, probably
as aresult of dehal ogenation.

Although theresults are not yet conclusive and
additional sampling is being conducted, it appears
that water level fluctuations and other site factors
might have had a negative influence on biodegrada-
tionwith HRC™. However, there areindicationsthat
HRC™ has reduced the overall contaminant mass.

(Session XVI continued on page 36)
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Passive Reactive Barriers Operation at Rocky Flats
Environmental Technology Site

Annette Primrose, Kaiser Hill/lRocky Flats Environmental
Technology Site

Ms. Primrose provided information on three passive reactive
barrier systemsin operation at the Rocky Flats Environmental
Technology Site (RFETS). The Mound Site Plume Treatment
System uses reactive barrier technology to collect and treat
contaminated ground water derived from the Mound Site area.
The source areawas removed as an accel erated action in 1997.
Installation of the 220-foot long collection system and two treat-
ment cells containing reactive iron was completed in 1998. The
system is designed to meet the Ground water Action Level
Framework Tier 2 concentrations defined in the Rocky Flats
Cleanup Agreement. The Mound Site Plume System employs
innovativetechnol ogy to treat ground water contaminated with
chlorinated volatile organic compounds (VOCs) and low levels
of radionuclides. The effectivenessand feasibility of usingthis
technology on other contaminated ground water plumes was
demonstrated by this project. Analytical results continue to
show that the treatment system is effectively removing both
VOCs and radionuclides below the action levels.

The East Trenches Plume Treatment System collects and
treats the contaminated ground water derived from the Trench
3and Trench 4 area. The system consists of acollectiontrench
with alayer of gravel-iron fillings mixture, a high density poly-
ethylene barrier on the downgradient and a sand layer with
perforated piping. All contaminants were reduced to below
Action Levelswith the exception of methylene chloride.

The Solar Ponds ground water plume contains low levels
of nitrateand uranium generally attributed to storage and evapo-
ration of radioactive and hazardous liquids wastesin the Solar
Evaporation Poundsfrom 1953 to 1986. The Solar Ponds Plume
Treatment System is different from the passive, flow-through
systems installed for the Mound Plume and East Trenches
Plumes. As originally designed, the treatment cell was to be
located near North Walnut Creek. Water was expected to be
intercepted and flow by gravity to the treatment cell without
detention in the collection trench. Because the Preble's M eadow
Jumping Mouse (a Federally Listed Threatened Species) is
present at the optimal location of aflow-through treatment cell,
the treatment cell was located immediately adjacent to the col-
lection trench, not 400 feet downgradient as was originally
planned. Asaresult, the collection trench for this system must
hold approximately 11 feet of ground water to develop suffi-
cient hydraulic head for the ground water to flow into thetreat-
ment cell. The cell consists of two treatment zones, one filled
with organic material (sawdust and leaf mold) and 10% iron,
and the second with iron fillings.

Remediation of Radioactive Contamination in
Surface Soils at Department of Energy Sites
Ralph F. Smiecinski, U.S. Department of Energy,
Nevada Operations Office

Mr. Smiecinski discussed the objectives and results of awork-
shop on the use of technologies to remediate radioactive sur-
face soils, jointly hosted by the Nevada Operations Office and
the Subsurface Contaminants Focus Area. Theworkshop was
attended by technology vendors, representatives from the Of -
fice of Science and Technology (OST) and remediation manag-
ers from other DOE sites. The vendors provided information
ontechnical capabilities, availabletechnologies, specific appli-
cations, cost and performance results, and technology ben-
efits. OST participants described ongoing research and devel-
opment efforts, technical assistance programs, multi-site op-
portunities and an overall national perspective. Remediation
managers from the DOE sites provided information on perfor-
mance expectations, technical specifications, baselinetechnolo-
gies and costs, site conditions, schedule and regulatory driv-
ers, and site contacts. Asaresult of theworkshop, participants
had agreater understanding of the: 1) extent of the radioactive
soil remediation problem; 2) technologies and capabilities cur-
rently avail able and under devel opment to meet the problem; 3)
support available from OST to help solve the problem; and 4)
the path forward to address the problem.
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Materials Reuse and Innovative Waste Packaging Systems

Session XVII - Cost Savings and Waste El

Reducing Transportation and Shipping
Costs by Utilizing Reusable Containers
and Rail Conveyance

Kenneth M. Grumski, MHF Logistical
Solutions, Inc.

The West Valey Demonstration Project (WVDP)
was challenged with shipping 30,000 cubic feet of
LLW that wasin hundreds of previously packaged
soil boxes. These containers were not Department
of Transportation (DOT) compliant. Repackaging
the soil from the boxes would have been a costly
and |abor-intensiveproject. Thealternative selected
was using cargo containers to ship the waste to
Envirocare of Utah by truck and rail. During the
first phasethe containerswere shipped by truck to
Pennsylvania, and then from Pennsylvaniato Utah
by rail. During the second phase, the WVDP rail
system was upgraded and the shipmentswere made
directly to Utah by rail.

A rack system was designed for a standard
twenty foot top-loading container that could ac-
commodate four soil boxes. This system allowed
the soil boxes to be quickly and easily loaded into
the container. The money saved by the truck-to-
rail shipmentswasinvestedin upgradingtheonsite
rail facility to accommodate direct rail shipments.
Truck-to-rail shipments were about 33% less ex-
pensive than truck only, and rail only shipments
cost about 49% less than truck only shipments.

Thelarger containersreduced the material han-
dling costs by increasing the shipment volume and
eliminating the need to repackage, size reduce, or
sort the waste. Additionally, because the material
was handled less, worker exposure decreased.
WVDP was able to meet its FY 2000 milestone of
shipping 30,000 cubic feet of low-level waste (LLW)
off site.

Waste Elimination Team
Greg Hulet, TRU and Mixed Waste Focus
Area

Mr. Hulet outlined the Waste Elimination Team and
their on-going activities. The Waste Elimination
Team provides technical assistance related to
unique wastes. The team is currently working in
the areas of elemental mercury, mercury soil and
sludge, organic liquids, uranium chips, gas cylin-
ders, lead acid batteries, classified configurations,
tritium contaminated waste, and oversized transu-
ranic (TRU) boxes. These waste streams present
unique technol ogy deployment problems because
they are so small. Commercial siteswill not deploy

treatment technologies without guaranteed waste
streams and DOE sites do not want to go through the
permitting process for small quantities of waste. The
Waste Elimination Team's strategy is developing com-
bined campaignsat siteswith similar wastesto expedite
the deployment of technol ogies and subsequent treat-
ment of waste.

Small quantities of mercury exist at severa sites,
but economies of scalewill be accomplished by the on-
going combined treatment campaign. The Allied Tech-
nology Group (ATG) at Hanford will treat the elemental
mercury, and M& EC will treat the soil and Sludge. Mer-
cury amalgamation and stabilization processeswere put
in place this fall, and shipments will begin this winter.
Several technologies are ready for deployment to treat
reactives. Uranium chips were selected for a combined
campaign because of their universality. Thevendor has
been selected, and the contract was expected to be put
in place during November 2001. All siteswill be ableto
access the contract. A contract for gas cylinder treat-
ment was also expected during November 2001. The
cylinderswill betreated at a central facility. The Waste
Elimination Team will finance an inventory of the cylin-
ders on-site, and the sites will be responsible for ship-
mentsto the central facility.

Pollution Prevention, Waste Minimization
and Material Recycling Successes Realized
During Savannah River Site's K Area
Materials Storage (KAMS) Project, W226

R. E. Koenig Il, Westinghouse Savannah River
Company

The KAMS project was a one-year project to prepare
the 105-K reactor building for receiving and storing over
4,000 plutonium drums from Rocky Flats. The KAMS
project team analyzed the project scope to identify al-
ternativestothetraditional "throw it all away" approach.

Theinitial project planning investigated and incor-
porated Best Practicesfrom DOE and Commercial expe-
rience. An effort was madeto identify and locatean end
usefor all salvageabl e equipment. For example, aheavy
water tank wasrelocated to the H areafor useasawaste
container. Two 54 tons shield doors were removed and
decontaminated. Recycling this steel greatly reduced
the volume of waste produced. The project included
lowering a stack 21 meters. Extensive sampling found
that very little of the concrete was contaminated and
could therefore be disposed of asrubble.

Thefollowing savings were realized:

4+ Approximately 1,451 cubicfeet of low level waste
(LLW) generation with $153,806 treatment, stor-
age, and disposal costs avoided

(Session XVII continued to page 38)
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<+ About 108 tons of steel worth roughly $47,000 were re-
used

<4 Sampling and characterization processeswere ableto di-
vert 3,564 cubic feet of LLW from vault disposal to land
fill rubble, saving about $417,384.

4+ 11,049 square feet of the 14,991 square foot radiological
areawasreclaimed asclean. Theelimination of theradio-
logical arearesulted in $292,600 manpower efficiency im-
provements.

The extensive upfront planning and sampling allowed the
KAMS project team to incorporate many waste minimization
and pollution prevention strategies, which resulted in signifi-
cant savings.

Equipment Reuse Process: Bartered Sale of DOE
Mound Contaminated Equipment
Donald R. Krause, BWXT Services, Inc.

The Mound site in Miamisburg, OH was the first Atomic En-
ergy Commission facility built after World War I1. It produced
nuclear and non-nuclear weapons componentsfor over 40 years.
The siteincludes extensivetritium facilities, and has been des-
ignated for shut down. The decommissioning scope includes
over 1,000 linear feet of gloveboxes, miles of piping (stainless
steel and copper), large pieces of equipment (tanks and
ductwork), contaminated structural material, and tritiated oils,
mercury and water.

The Mound site was used as a L arge Scale Demonstration
and Deployment Project (LSDDP) to demonstrate and validate
technologiesfor tritium decommissioning. Thetechnology in-
terest areas included characterization, decontamination, dis-
mantlement, waste immobilization, worker safety, and tritium
particul ate management. Examples of equipment reuseincluded
transferring gloveboxes and high efficiency particulate air
(HEPA) filters to Waste Isolation Pilot Plant (WIPP), transfer-
ring contaminated equipment to a commercial company, and
the potential reuse of a stainless steel surge tank. This was
complicated by the lack of "as-builts" for much of the equip-
ment. Additionally, although project managers do not want to
dispose of useful equipment, the closure contract schedule
doesnot allow timefor first of akind work. The National Metals
Recycle Center provided valuable experience and credibility.
This removed the first of a kind aspect. Site closure projects
present unique challenges because of already compressed
schedules, but the process has been simplified by developing
written checklists and step-by-step instructions.

M ound al so established aninnovative contract for vacuum
pump recycling. Thefirst step was to assembl e an action team
and evaluate cost savings ($1.4M). The second step was es-
tablishing abarter contract where DOE would send out vacuum
pumps contaminated with mercury and tritiated oil for recy-
cling. Thisinvolved completing necessary duediligence, pack-
aging, and shipping the equipment. Thiscontract isstill in place,

but no further action is possible until the metals recycle mora-
torium islifted.

Innovative Soft-Sided Waste Packaging System
Implementation at a Department of Energy
Environmental Restoration/Waste Management Site
John Wolf, R.E.A., Weiss Associates

The Laboratory for Energy Related Health Research (LEHR) is
a 15-acre site where radiological studies were conducted on
laboratory animals from 1958 to 1988. The primary contami-
nants of concern are Ra-226, Sr-90, and Chlordane. To date,
four Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) removal actions have been com-
pleted, and oneis scheduled for FY 2002.

LEHR used various packaging systems prior to establish-
ing lift liners asthe baseline system in 2000. From 1996 through
1999 the site employed B-25 boxes, which have a 3 cubic yard
capacity. The primary drawbacks of B-25 containers were the
void space inside a packed box and the large storage areare-
quired for empty boxes. In 1999 LEHR employed super sacks.
These are one-ply woven poly bags with a 1-2 yard capacity.
LEHR found the capacity to be to small, but John Wolf noted
that the super sacks might be well suited to removing debris
from buildings during decommissioning.

In 2000, LEHR adopted the Lift Liners packaging systems.
Lift Linersarethree-ply woven poly bagswith aten cubic yard
capacity (8ft x 7ft x 4.5ft) and amaximum load of 24,000 1bs. They
are stackable and accepted for intermodal shipments. Addi-
tionally, they arewell suited for oversized debrisandlargewaste
volumes. They are strong-tight containers acceptable for LLW
only (i.e. no shielding). When closed, they are secured with 20
seatbelt-like straps.

The required equipment includes a forklift, loading frame,
and a lifting frame as well as patch material. Of the 200 super
sacks LEHR loaded last year, two were over loaded and re-
quired repair. Problems with punctures, tears and rodent dam-
age usually just affected the outer package and were patched.
One puncture required that the sack be placed inside another
one. They are susceptibleto ultraviolet (UV) degradation, but
are good for six months to one year. The unit cost at LEHR
decreased from $497 with B-25 boxesto $322 with lift liners. To
date, LEHR has saved roughly $400,000.
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Session XVIII - Case Studies of D&D Act

Disposition of DOE's contaminated excessfacilities
has become even more challenging as additional
facilities with varying radiological and hazardous
chemical contaminants have become excessto any
further DOE mission. Four safe shutdown case stud-
ies were presented in Session XV1II that provided
information regarding critical elements to be con-
sidered in the planning of D& D activities.

Pre-dismantling Chemical
Decontamination of Pipes Cooling
Subsystem

Dusan Majersky, AllDeco Ltd.

Since historical datawas old and deemed to be in-
sufficient for decommissioning the Nuclear Power
Plant A-1in Jaslovske Bohunice, Slovakia, aradio-
logical characterization of the plant was conducted.
It became clear that most of the total dose rate val-
ueswere coming from two pipeslocated inthe cool-
ing system of the reactor and a decision was made
to decontaminate and remove these pipes. A step-
by-step pre-dismantling approach to remove the
pipes and to decontaminate them prior to decom-
missioning the reactor was developed. This new
approach lowered the radiological exposure rate to
the employeesand wasaccomplished at alower cost
than previously planned. The pre-dismantling de-
contamination approach used aremotely controlled
and hydraulically powered saw to removethe pipes
and a chemical solution was applied to decontami-
nate the pipes to the lowest level possible. This
approach proved to be a viable option to be used
prior to thefull decommissioning of thereactor. The
radiation dose rate to the employees was lowered
by afactor of 20 from what was expected if the pip-
ing had been removed during decommissioning of
thereactor. Additional information can be obtained
from Dusan Majersky at majersky @alldeco.sk.

Development of the Transportable
Oversized Waste Reduction System

Ross E. Muenchausen, Los Alamos National
Laboratory

Thegoal of the project identifiedinthe second case
study was to deploy an innovative laser cutting
system that could reduce the size of large transu-
ranic (TRU) contaminated wasteitemsand large con-
taminated metal items such as gloveboxes, tanks,
etc. Thisreduction would then enable characteriza-
tion and packaging of theseitemsin standard ship-
ping containers. Needsfor thistype of systemwere
established at Los Alamos National Laboratory
(LANL), NevadaTest Site, Hanford, and Rocky Flats.

The Transportable Oversize Waste Reduction System
(TOWRS) was developed based on high-power laser
cutting. Thelaser iscoupledto acutting head in acon-
tainment areawherethework isactually performed and
commercial robotic arms are utilized to eliminate opera-
tor exposure during the cutting process. Most of the
equipment and controls are located in a 53-foot trailer
soit can easily berelocated asrequired. Certification of
the equipment isin process at the vendor facility and
deployment of TOWRSi s scheduled between May and
July 2002 at the LANL Decontamination and Volume
Reduction System facility. Information on this system
is available by contacting Ross E. Muenchausen at
rossm@lanl.gov.

Spent Fuel Identification in Reactor Fuel
Storage Basin Decommissioning
Thomas J. Rodovsky, Bechtel Hanford, Inc.

| dentification and theremoval of spent nuclear fuel (SNF)
in areactor fuel storage basin (FSB) was the subject of
the third case study in Session XVIII. F Reactor, shut
down in 1965, was one of nine reactors constructed to
support plutonium production at the Hanford Site. The
fuel storage basin (FSB) associated with F Reactor was
partially drained in 1970 and all readily identifiable high-
dose items were removed prior to backfilling the FSB
with silty-sand. All reactor facility penetrations (except
one) were sealed. The one remaining was welded shut
but left accessibletoinspect thefacility onceevery five
years. Cleanout of the FSB began in September 2000
with demolition of the above grade FSB structure. This
first phase of the project also removed all but thelast 30
feet of the silty-sand backfill. Expectationswerethat as
many as five fuel elements would be found in the re-
maining 30 feet of backfill during the second phase. In
fact, ten elements have been found to date as well as
hundreds of "spacers" and "dummy" fuel elements.
Laser tracking prisms, high-dose-rate and remote-
handled tools were used during the project to locate
and removethese elements. Some of thelessons|earned
from this project were:

<+ Shutting down afacility doesnot turn of f hazards
and risks, it introduces new ones,

+ Plan for the unexpected; be flexible to accept
change,

+ Use proven technologies (simple is sometimes
better), and

4+ Have planned contingenciesfor equipment, tech-
nologiesand operational stepsthat don't work as
planned.

More information regarding this project is avail-
able by contacting Tom Rodovsky at

TJRodovs@mail .bhi-erc.com.
(Session XVII1 continued to page 40)
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Hanford's Canyon Disposition Initiative
John Sands, DOE Richland

The fourth case study addressed the Canyon Disposition Ini-
tiative (CDI) at the Hanford Site. CDI was developed from a
1995 concept paper in response to the DOE challenge to think
out of the box to solve environmental restoration challenges.
The U Plant was selected as the pilot for thisinitiative sinceit
had never been operated for its original design intent and was
never used for chemical processing. Five possible alternatives
wereidentified. The preferred alternativeisto collapsethe build-
ing in place. This alternativeis the least expensive option due
to cost reduction in the disposition of wastes by disposing
much of the waste in availableinterior spaces and grout added
to void spaces. This option would also reduce the facility and
the surrounding area to the smallest footprint possible. One of
the key comments to be addressed is whether or not this new
configuration of the building (a mound of dirt covering the
facility) was structurally sound and would it survive a natural
or otherwise occurring disaster.

More information on this initiative, including the sched-

uled next steps for waste acceptance at U Plant, is available
from John Sands at John_P_Sands@rl.gov.
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Session XIX - Alternatives to Pump and Treat

Strategies for Implementing Innovative
Technologies

Presenter: Lindee Berg, Lawrence Livermore
National Laboratory

Lindee Berg described two sitesthat exist at Lawrence
Livermore with very different sets of geology, topog-
raphy and populations and therefore have two sets of
needs. The stakeholderswerewilling to start small with
treatability testsof various new technologies, and were
content with frequent meetings and progress discus-
sions. Thesiteworked with theregulatorsto make sure
that the documents were written with flexibility. Asan
example, Site 300 has an interim Record of Decision
(ROD), withwordsactively writtentoinclude new tech-
nologies as part of the remedy.
The types of technologies discussed included:
<+ Dynamic Underground Stripping
- used to remove fuel hydrocarbons

- steamwasinjected into subsurface, volatiles
were removed from vapors (1993)

+ Electro-osmosis
- targeted clay soilsin the saturated zone

- ions flow to cathode where they can be re-
moved

- cost effectiveness still unknown
<+ Catalytic Reductive Dehalogenation (CRD)

- reduction of volatile organic compounds
(VOCs) in tritiated water through a closed loop
system

<+ lronfilings treatment system
- test during interim phase - used geology to
the advantage

- granular activated carbon - run by solar pan-
ds

<+ Containerized Wetland System (CWS)
- removed nitrate & perchlorate from water
- retention time 15 hours, injected acetic acid
<+ Intrinsic bioremediation of nitrates-

- naturally occurring nitrate concentrations
was increased by military activity to very high
levels/evidence of good microbial activity

Questions posed included: Is there a bias for ex-
situ versusin-situ? Short answer: A very conservative
local water board leans more favorably toward ex-situ
remediation techniques.

For further information you may contact Lindee
Berg, LawrenceLivermore Laboratory at 925-432-5864.

Phytoremediation and Deep Soil Mixing
with Iron Addition at Argonne National
Laboratory

Andrew Gabel, Argonne National Laboratory

Andrew Gabel first presented a description of the
site and of the waste operations area. The main
problem addressed in this presentation involved
solvents discharges into french drains and landfill
inareaof glacia till with ashallow aquifer. Contami-
nantsincluded VOCs, dense non-aqueous phase
liquids (DNAPLS), and concentrated tritium. Deep
soils in this area complicated the issue. The reme-
diation was conducted under Resourse Conserva-
tion and Recovery Act (RCRA) and the plume had
migrated offsite.

Many options were considered. To buy time,
the site used pump and treat until other remedies
could beinvestigated. 1n 1998, DOE funded an in-
novative technology focusing on deep soil mixing
withironaddition at the 317 Area. Theiron addition
resulted in prompt contaminant destruction. This
project started as removal but turned into a treat-
ment. Deep soil mixing destruction of VOCswas80%

After theiron addition, a plantation of approxi-
mately 8000 trees was planted . The plantation was
designed to mitigate residual contamination and to
providefuture hydraulic containment. Thisapproach
was expensive from a capital point of view. Willow
and poplar trees were chosen and the root systems
weretargeted to areasof higher concentrations. The
growthinthefirst season was exceeded by the sec-
ond; the trees are pumping minuscule amounts of
tritium into the air.

Stakeholders loved phytoremediation. The
project has won awards, and the plants continueto
do well. Tissue studies show that the process is
working- better datafor impact on groundwater qual-
ity are probably several years out.

The remaining issues include boulders and hot
spots left untreated. Additionally there are very re-
strictive ground water cleanup standards and ongo-
ing care and maintenance of the trees.

Overall, both approaches of phytoremediation
and iron addition can be quicker and cheaper than
conventional methods.

Questions posed included: What was the iron
form? The zero valent iron was a powdery material
mixed as a slurry. As steam was injected, the tem-
perature and moisture made remediation faster.
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For further information you may contact Andrew Gabel,
Argonne National Laboratory at 630-252-2213.

Dynamic Underground Stripping at the 321-M
Solvent Storage Tank Facility
James J. Kupar, Bechtel Savanna River Inc.

Dynamic Underground Stripping (DUS) was deployed to a
coastal planeareato treat chlorinated solvent discharges. The
application of DUS is part of the RCRA ground water strategy
to destroy source term DNAPL, primarily tetrachloraethylene.

The DUS vaporizes VOC's in the permeable zones of the
treatment area by injecting steam into the subsurface, thereby
heating contaminants to above their boiling points.

DUSwasdevel oped by Lawrence Livermore National Labo-
ratory. DUS at Savannah River isaboveand below water table
and wastargeted to a precise area of free non-agueous phase
liquid (NAPL) asan isolated source. The DUS proved to be 75
times more effective than pump and treat.

Mr. Kupar presented an interesting video depicting the
steam injections- one in the ground water, two in the vadose
zone with two components on unit. ERT- electrical resistance
tomography and temperature monitoring was used to delineate
apattern of resistance and to map location of steam fronts.

DUS removed 70000 pounds of VOCs quickly but not
cheaply. The lessons learned- permit limits help back remedia-
tion, greater successcould have been realized earlier; processes
knowledge of injection into different lithologies was gained ;
contract success criteriawas defined as product removal ver-
sus heating criteriasuccess; needed successful shut down cri-
teriato be defined and the efficiency of hydrous/pyrolysis
oxidation (HPO) processis hard to quantify. Approximate cost
; TPC 5million

For further information you may contact Jim Kupar, Bechtel
Savannah River at 803-952-6403.

Combination Air Sparge/Soil Vapor Extraction
System at Mound OU-1 Site with System Operation
through On-site Process Monitoring

Gary Brown, Sandia National Laboratories

Gary Brown first provided a description of the a small 4 acre
capped landfill with VOC's in vadose and saturated zones |o-
cated at the Mound facility. Pump and treat waschoseninitially
with atimeline of 20 years. Innovative Treatment Remediation
Demonstration Project (ITRD) became involved in 1995. Sys-
tem operations startup was in December 1997 through Febru-
ary 1999. Thefull scale deployment cost 1.5 million dollarsfor
35001bs removal.

The Soil Vapor Extraction/Air Sparge (SVE/AS) system con-
sisted of valved extraction wells, valved french drains, and air
injection wells. Thevalvesallow operatorsto adjust airflow for
individual well optimization based on real timeinformation flow

provided by an online gas chromatograph system.

The system operated in two zones. Leesons learned in-
cluded: do not use a 50 micron screen - kept getting plugged
and the need for more air sparge wells, further from extraction
wells.

At this site there was considerably more VOC than origi-
nally estimated. The total VOC estimated from pump and treat
in three years was approximately 30 pounds. The total VOC
extracted by SVE/AS in 2.5 years was approximately 3500 Ibs.
Themost reduction occurred in thefirst 2500 hours. Significant
rebound after shutdown has not occurred.

For more information please contact Gary Brown, Sandia
National Laboratories at 505-844-0968.

ROD Amendment Replaces Pump and Treat with
Bioremediation and Monitored Natural Attenuation
at a Large INEEL TCE Plume

Kent Sorenson, Northwind Environmental

Kent Sorenson started his presentation with a description of
the Idaho National Engineering and Environmental Laboratory
(INEEL) site and the contaminated plume of trichloroethylene
(TCE). Hefocused on the process to get to the ROD amend-
ment. He showed graphics depicting the injection well show-
ingaTCE plumetwo mileslong. ThisROD wassigned in 1995,
with pump and treat was chosen as a default remedy, but in-
cluded within the ROD were descriptions of five specific tech-
nologiesto be evaluated in parallel. At each decision pointin
the evaluation process, the regulators were involved.

Rules for applying in situ bioremediation were discussed.
Atthe Test AreaNorth (TAN), bioremediation was areductive
dechlorination pathway. Thiswasheavily analyzed. A graphic
presented showed the conversion from TCE to
dichloroethylene (DCE) and finally the conversion to ethene
using injection of sodium lactate.

A seriesof slides showed the dramatic reduction of TCEin
the environment by using this technology- given the name
Bioavailability Enhancement Technology- as compared to 18
months of pump and treat. As compared to pump and treat,
Bioavailability Enhancement Technology is both cheaper and
faster, although not as fast as some other technol ogies.

A presentation on measurement of Natural Attenuationwas
presented for using tracers such astritium and perchloroethyl-
ene (PCE). Therole of dispersion wasconsidered, becauserate
of dispersion decreasesover time. Inregardsto natural attenu-
ation, existing microorganisms were discovered that degrade
TCE over time, primarily through oxidative mechanisms.

Anamendment to the ROD stating bioremediationfor TAN
source area and Monitored Natural Attenuation for the major-
ity of the dissolved plume as a replacement for pump and treat
was signed at in September 2001. Final remedial design is
being prepared. The estimated cost savings to DOE over 30
yearsis 15 million dollars.

For more information please contact Kent S. Sorenson, Jr.
at Northwind Environmental , Inc. at 208-528-8718.
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Session XX - Trans

Legacy Risk Measure Input to Long-Term
Stewardship (LTS) Decision Making
Steven A. Eide, Idaho National Engineering
and Environmental Laboratory (INEEL)

Thisrisk model wasstill indevelopment. Atthetime
of the presentation therewere no successstoriesfor
environmental restoration/waste management (ER/
WM) activitiesat INEEL. The presentation covered
fiveprimary pointsof legacy risk measuresthat need
to be incorporated into making LTS decisions: risk
model concept and uses (ESHRAP code), legacy risk
measure, preliminary examples of risk model use, ap-
plicationstolong-term stewardship, and futurework.

The Environmental Safety and Health (ES&H)
Risk Model Concept usestwo different assumptions
for themodeling of ER and WM activities, activities
by risk and waste/material by risk and performance
of risk benefit and cost comparisons. This model
would be of benefit to INEEL management, other
DOE sites, and the stakeholders. The ESHRAP code
isused asabasisinthisrisk model. Thismodel can
evaluate long-term risk from waste/material at any
point initslifecycle. Severa graphs depicting pre-
liminary and potential applicationsand analysesat a
number of sitesusing transuranic (TRU) waste were
presented.

How to write an LTS Plan: Ask the
Community
Joe Estrada, DOE/Kirkland Area Office (KAO)

For SandiaNational Laboratories (SNL) the process
for writing a Long-term Environmental Stewardship
Plan originated about one year ago with personnel
from the KAO and SNL. This was based on the
original planto close SNL in FY 2003, however, due
to funding constraints, site closure is estimated to
be FY 2008. The overall process included writing
the SNL ER Project Closure Plan, conducting a re-
view of LTS guidance and literature, summarizing
key categories, presenting the proposed approach
to management, and consulting with the public. An
outline of the process was presented to anumber of
community groups (May 2000 meeting) and included
discussions on information management, institu-
tional controls, monitoring, maintenance, manage-
ment and community involvement. At these meet-
ingsit wasimportant to state (up front) the purpose,
scope, and assumptions used in the plan primarily
due to the diversity of the people involved. This
integrated concept and planning processincluded a
Site Specific Advisory Board (SSAB) and had three
major task groups; Siteand Environmental Monitor-
ing, Institutional Controls Information Management,
and Long-Term Maintenance/LTS which was very

helpful in dealing withthe public. Thesitefound that it
worked best for al information to flow through the
SSAB and to use two ad hoc working groups to de-
velopthe LTS plan. Also, aResource Information Of -
fice was asignificant factor in facilitating the process.

The meetings were both formal and informal. SNL
found small group discussionswerevery effectiveand
contributed to the process.

Sandia Mixed Waste Landfill is a subject of con-
cernto many of these people and often these meetings
(when public) served asaforum for non-radiation con-
tamination and support of more cleanup. Task groups
met monthly to discusse objectives and recommenda-
tions. Task groups got together to discuss ideas (in-
formal workshops) and prioritize and rank plan con-
tentsinto six points. These meetings became know as
the convergence processwhichincluded thefollowing
points: update periodically; open timely; keep public
involved of how, who, when; ensure funding to do
LTS; define and maintain roles and responsibilities;
promote interagency cooperation; and include contin-
gency plans.

The website (www.sandia.gov/itscenter) served as
agood communication tool. This website was devel-
oped during the process and provides information on
LTSand other related activities. Next Stepsinthedraft-
ing of the LTS Plan include working on selected LTS
issues, redrafting the plan, and pilot the LTS project.

Transition of Long-Term Stewardship
Responsibilities from EM to NNSA: A Site-
Specific Pilot Study

Deborah D. Griswold, DOE/AL, Warren Cox and
Richard Fate, SNL, and Bobbie McClure, NV

The first question presented was "Why transition of
LTS?" Answer: December 15, 2000 memo signed by
Deputy Secretary T.J. Glauthier establishing Depart-
mental policy regarding responsibility for LTS. What
Does the Policy Require? First, that the EM Mission
completionisagreed to by both EM and landlord enti-
ties. Threeconditionshavetobemet: 1) PlanningLTS
Plan and Current Operating Baseline completed, 2)
Funding - Budget Authority Transferred, and 3) Ac-
countability - MOA signed at HQ level.

AL proposed to go where no other site had gone
before, by submitting a pilot project proposal (May
2001) tothe Office of LTSto transition the SNL Califor-
niaL TSresponsibilitiesfrom EM to the National Nuclear
Security Administration (NNSA). No other DOE site
had transferred a site back to a DOE landlord program.
This site was selected because the EM mission was
completedin 1999, it was geographically separated from
SNL/AL, minor LTSactivitiesremainwithlittleresource
requirements, and NNSA, thesitelandlord, waswilling
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to support the pilot transfer. A brief history of the site was
presented with an explanation of the differences between land-
lord LTSrelated activitiesand what the EM remediation project
entailed. One primary reason to turn back to landlord program
isthat they already do some of these activitiesand are respon-
sible for site monitoring.

This Pilot Project Approach consists of developing two
diverseteams, acoreteam and astrategic team; partnering with
the Nevada Operations Office; establishing the Site-Specific
Plan and providing HQ with a Draft Memorandum of Agree-
ment (MOA) to be completed in March of 2002 (a relatively
aggressive schedule). Challengesto the success of this pilot
areaddressing vulnerabilitiesinthe M OA, NNSA buy-in scope,
regulatory close-out/transitionto LTS, public expectations, and
uncertainty on any site-specific activities.

Financial Risk Analysis of Rocky Flats Long-Term
Stewardship Costs DOE Rocky Flats Environmental
Technology Site

Denise Dierley, Applied Science Laboratory, Inc.

The material in this presentation was based on experience ob-
tained from the Uranium Mill Tailings Remedial Action Program
(UMTRA), aswell asrelated L TS experience and apotpourri of
concerns on LTS issues. The speaker noted that the LTS
environmental activitiesareavery different kind of program for
DOE to manage.

There are several decision making considerations before
entering into LTS; how to manage the long-term uncertainties;
looking at 100-200 year future impacts, the number of environ-
mental communities, whether to include cautionary principles
in developing policies; and documenting data collection and
information decisions. Thetechnology doesnot bail you out if
itisnot available. Institutional management should be used to
make sure all things are in place to ensure success of the LTS
program you want to begin. Alwaysremember there are differ-
ent types of stewardship activitiesat theindividual sites. Also,
often the government isthe landowner at larger sites, whereas
many of the small sites (mill tailings) have private owners with
more and different issues (land transfers).

From experience at the UMTRA sites, it is helpful to know
what constitutes failure (before not after) sites are remediated.
It is necessary to define the performance monitoring require-
ments: is the remediation working the way it should, when is
the right time to turn monitoring over to landowner, and how
will it continue? Be sureto work with regulators and establish
acceptable limits and always consider monitored natural at-
tenuation. Look at what it will cost for LTS (number of wells,
number of constituents, data collection and analysis) monitor-
ing because it can be very expensive and extend the project
out. To make LTS work, clarify on-site versus long-term site
contamination needs and make off-site institutional controls
robust. Itisacceptableto have some quality assurance redun-
dant systems (human system controls). Ensure there are peri-
odic reviews like the CERCLA Five Year reviews. These and
other reviews can be site specific and depend ontheplan. Itis
important to establish values like picturing blue sky/wheat
fields, etc. asend states. Valuesto consider areindividual and
can beinternal/external to the agency. Some of the LTSvalues
aresimilar across DOE, but there are many site-specific values.
The next thing to consider would be the implementation of the
LTSprogram. Morepoliciesarewritten than ever implemented,
becauseit isdifficult to make policy work and get buy-in. Basi-
cally implementation is where the rubber meetsthe road. An-
other key component of LTS isto have corporate knowledge,
where history versus contemporary decisions dealing with ex-
perience and technology can make a difference.
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Session XXI - Enhancing Results Through Regulator and Stakeholder
Working Relationships

Model for Regulatory Participation to
Manage CERCLA Decision Uncertainties
John Kubarewicz, Bechtel Jacobs/
Restoration Services Inc.

John Kubarewicz described the lack of aclear path
forward for the site wide soils and sedi ment actions
and for Building 81-10. The site chose to focus on
two issues: the factors of cost and effectiveness of
remediation.

TheOak Ridgesite choseatwo phased approach
- technical and regulatory. For the technical side,
additional datato support decisionswas collected,
including tracer studies and treatability studies.
Different sources of funding were tapped to sup-
port this project, such asthe Oak Ridge Operations
Office EM cost sharing, out year funding for mul-
tiple phases, MSE Applications, Inc., National En-
vironmental Technology Laboratory, Subsurface
ContaminantsFocusArea/Mixed Waste FocusArea
Technical Support andthe EPA Cincinnati Research
Laboratory.

A checklist was provided on how to get regul a-
tor buy-in which included: having a workshop on
data quality objectives to set clear goals; having
technical approachesremain open; having the plan
as aFederal Facility Agreement (FFA) deliverable;
and using multi-agency technical support.

Agreed upon tracer studieswereinconclusive,
as few samples failed the Toxicity Characteristic
L eaching Procedure (TCLP). Theoperating assump-
tion was that more would fail. Three awards for
remediation approacheswere givenfor chemical sta-
bilization, electro-chemical work, and chemical sta-
bilization.

L essons L earned from this process showed that
teamwork worked, CERCLA provided theframework
for dealing with uncertainty, funding support was
availablein "tight" times but they needed a year in
advancetowork on getting it, it is best when treat-
ability studiesare part of ROD, and when additional
technical resources, especially Cincinnati EPA sup-
port, are available.

For further information you may contact John
Kubarewicz, Oak Ridge Operations Office at 865-
241-3844.

Planning for Stewardship at the Hanford
Site: The Story of the Hanford
Comprehensive Land Use Plan
Environmental Impact Statement (EIS)
Thomas Ferns, Tanks Focus Area, Richland
Operations Office

"ElSisagoodthing" states Tom Fernsas he began
hispresentation ontheLand Use EISat theHanford

site. Through a series of graphics, land use options at
the Hanford site was depicted.

Stakeholder involvement began as a citizens advi-
sory group of approximately 60 people for 6 months
working onthe ER waste management EI'S. Thisbecame
the future site use working group, a model for stake-
holder involvement that was used for Navy base clo-
sures in the Philippines and other projects.

Thereweretwo revisionsof the EIS, thefirst being
the Hanford Remedia Action EIS (HRA-EIS). Public
comment on the HRA-EIS required the creation of the
Hanford Comprehensive Land Use Plan Environmental
Impact Statement (HCLUP) . Within the HCLUP, origi-
nal HRA-EIS language had to be changed to adapt to
state laws because the exact terminology became im-
portant. Intheoriginal document, regulators and stake-
holders used unrestricted use for anything they wanted
as opposed to simply equaling residential use. This
needed clarification in the HCLUP. Grazing had to be
called out asaspecific reserved treaty right for the Tribal
nations.

DOE fired the contractor and basically took control
of the document. In response to the needed changes,
all cooperating agencieswere allowed to writetheir own
sections, in their own voice.

Animportant part of the EIS wasthe establishment
of aprocessto deal with proposed land use changes. A
review processwas set up for use requests with proce-
dures to transfer land and make deed restrictions. The
realty officer, currently Jim Daily, makessureland useis
believable and credibleto support institutional control.
Even with procedures in place, the local governments
have high turnover of staff and internal communication
issues. Coordination with internal agencies still needs
improvement to smooth the process.

Jim Daily isin charge of today's issues, along with
John Sands. The EIS led to the establishment of the
Hanford Reach National Monument and National Wild-
life Refuge and provided a path for alternative clean up
levelsintheareasdesignatedindustrial intheLand Use
Plan. Someitems still need to be pursued further, such
as cleanup standards for wildlife. These cleanup stan-
dards can be morerestrictivethan human clean up stan-
dards and have the potential to require additional re-
sources.

For further information you may contact Tom Ferns,
Richland Tanks Focus Area at 509-372-4512.

Stakeholder Participation in INEEL Long-term
Stewardship Planning

Sam Alessi, Idaho National Engineering and
Environmental Labortory (INEEL)

Sam Alessi presented a new approach to stakeholder
participationthat isbeing sponsored by INEEL in hopes
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of creating a more robust long-term stewardship plan for the
site. This approach adopts a new method of using anthropol-
ogy with family systems therapy and appliesit to understand-
ing stakeholder beliefsthat lie behind contentious issues.

The historical context of how people approach decision
making in society was discussed. This historical understand-
ing showswhy the current trendsfor involving stakeholdersis
anatural effect of moving from a modernist to a post-modern
social structure. Next it was shown how the stakeholder ap-
proach being used can be considered scientific in this new
post-modern sense.

The approach focuses on an analysis of the interactions
between each of the stakeholders, so that underlying cultural
beliefs are revealed. The researchers capture the entire narra-
tive of the focus group by tape recording the sessions. This
differs from other approaches that mainly capture the major
points discussed. This inquiry style focuses on individuals
and the relationships between them.

The methodol ogy included the following steps: identifica-
tion of stakeholders; holding of focus sessionsto explore re-
sponses through groups of up to 12 people; transcription of
meetings; construction of a model of interaction between the
stakeholders; listing of findings or patterns; and finally the
feedback of findings back to the group which helps the group
to "own" and acknowledge the information.

By use of a post modern scientific approach to discover
the domains that bound the situation, this research may lead
the way to involve stakeholders more fully in the stewardship
process. Thisresearch will continue into 2002.

For further information please contact Sam Alessi, INEEL,
at 208-526-1136.

Interfacing with Generators and Carriers on
Stakeholder Transportation Concerns
Ken Small, DOE/NV Waste Management Division

Ken Small started his discussion with background of the Ne-
vada Test Site, which had informal disposition of waste since
the 60s. A transportation incident from a Fernald shipment in-
creased visibility of shippersnationwide. By law, carriersareto
chose routes, DOE has no authority to direct routes. The big
issuewith NTSis having specific routes avoid Las Vegas and
the Hoover dam.

NTS has developed stakeholder trust through two EISs, a
CERCLA analysis, and intermodal studies. DOE/NV developed
a policy commitment to the State of Nevada, which requests
those generators shipping to the NTS to avoid the U.S. 95 and
[-15 interchange, Hoover Dam, and heavily popul ated areas of
the Las Vegas Valley. DOE monitors shipments and routing

forms - shippers must disclose routing. NTS gives a quarterly
transportation reports which goes to a working group and
Californiaand NevadaL egislatorsand isposted ontheinternet

Ascompared to 1997, when 100% of all NTSinbound ship-
ments crossed the Hoover dam, now Hoover Dam crossings
constitute less than 1% of shipments.

For further information please contact Ken Small, NNSA/
Nevada Operations Office at 702-295-1933.

Optimizing the Voluntary Corrective Action Process
Through Team Building

Mark Sloan Thacker, Sandia National Laboratories
(SNL)

Voluntary correctiveaction (VCA) at Sandiaaretypically alow
cost short term action that can go forward without regulatory
approval. Sandiaperformed three, with different contaminants,
at solid waste management units on Kirkland Air Force Base.

They used a team approach and combined planning, re-
porting and implementation. The New Mexico Environment De-
partment Hazardous Waste Bureau, and Oversight Bureau were
co-located. They wereinvolved up-frontin planning, approved
preliminary remediation goals, provided weekly oversight, had
meetingson key decisions, and interfaced and agreed on tech-
nical impracticality of removing petroleum contaminated bed-
rock. They approved all action asfina remedies.

SNL/NM management is very proactive and its technical
team came up with an approach to do three at once, involving
moving schedul es up for two projects. A risk assessment team
was also involved. They developed the preliminary remedia-
tion goals, determined the proper analytical methods and sam-
pling requirements, and provided timely evaluation of dataac-
ceptability.

The major accomplishment was that in one six month pe-
riod three V CAsoriginally schedul ed to be conducted over two
fiscal yearswerecompleted. Overall costswere 15% under origi-
nal budget despite huge increases in waste volume. These
projects showed the value of stakeholder buy in, team partici-
pation, clear commitmentsto follow through, and the ability to
streamline existing processes.

For further information please contact Mark Sloan Thacker,
Roy F. Weston, Inc. at 505-284-2617.
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The Nochar® Technology Development

waste mixing. The Flygt Mixers developed high

L Program, Providing a Proven Method axial flows, which mobilized and suspended the
- Worldwide for Hazardous Waste sludges into readily pumpable slurry. Although
D Solidification and Stabilization the Flygt Mixers|eft more solids in the tank than
E Ward G. Brunkow, The Chamberlain Group the robotic equipment used in other gunitetanks,
> _ . they were sufficiently effectiveto close the tank.
(q] A product hasbeen gles gned for u_semthe nucl.ear + For waste retrieval operations in Tanks 3003-A
(ab} environment that will absorb lubricants, organics, and WC-9 use of aMobile Pulsed Jet Mixing Sys-
. splvents and other hydro_ca_rponswith amix_tur(_e of tem was planned. While employed at Tank 3003-
— high .tech polymers. Theinitia nuclear gopllcatlgn A, the system clogged and operations were sus-
; of thistechnology was at the Mound sitein Ohio pended. A lesson learned during this operation
where tritiated pump oil contaminated with mer- was that the Pulsed Jet Mixing System must be
D cury was solidified. The ail, which was used in flushed at the end of daily operations to avoid
= gloveboxes, did not require mixing to solidify and the pulse tube from becoming clogged.
- passed both Toxicity Characteristic L eaching Pro- + There were a number of small tanks scattered
$ cedure (TCLP) and durability tests. It was con- throughout the facility. The key to successful
. — tained and solidified in lined drums and is sched- operations here was the use of a high integrity
- uled for disposal at the Nevada Test Site. Addi- cqntai ner to collect the waste from the small con-
o tional nuclear deployments are underway at tainers and then transfer the collected waste to
U)I Ashtabula, Sandia, Rocky Flats, Atomic Energy of the consolidation system.
Canada, and Los Alamos National Laboratory. + The technology used for Tank TH-4 was a Rus-
% Successful testing of Nochar has occurred at sian designed and fabricated Pulsating Mixer
D Ashtabulaand Sandiawith organicliquidsand with Pump. Thiswas thefirst deployment of the Rus-
QO transuranic (TRU) oilsat Rocky Flats. The objec- i an;egwggli;%alanghilﬁgggh itworked very well,
QO tive at the Atomic Energy of Canada Laboratory '
-5 (AECL) was the solidification of approximately <+ The OId Hydrofracture Facility Tanks contained
W 5,000 gallons of rad contaminated oil that was used fairly hot material. Thetechnology used for waste

Options, and Lessons Learned

as reactor coolant in nuclear power plant proto-
type testing in the 1950s. The deployment pro-
vided excellent resultsand AECL hasstarted afor-
mal approval process to establish solidification/
stabilization with Nochar as a new long-term stor-
agesolutioninitsplansto decommissionitslabo-
ratory there.

For more information contact Ward Brunkow,

The Chamberlain Group, Ltd. at 703-929-1280 or
whbrunkow@chamberlai ngroup.net

Retrieval and Closure of Inactive Waste
Tanks at Oak Ridge National Laboratory
(ORNL)

Barry Burks, The Providence Group

The ORNL Inactive Tanks Program visionisto (1)

retrieval inthisoperation wasthe Borehole Miner
Extendable Nozzle.

4 The Gunite Tanks Remediation Project involved

retrieval and transfer of TRU sludge and liquid
low-level wastefrom eight tanksin central ORNL.
The types of technologies used in this remedia-
tion project included:

- Waste Dislodging & Conveyance System for

dewatering the sludge and performing waste
retrieval operations

- Maodified Light Duty Utility Arm for perform-
ing characterization, wall scarifying, and waste
retrieval operations

- Houdini I & 1l Remotely Operated Vehiclesfor
entering the tank, plowing sludge and picking
up debris

The average time to remediate the small tanks was

completethe remediation and closure of the ORNL
Federal Facility Agreement Inactive Tanks in ac-
cordance with the Action Memorandum by theend
of FY 01 and (2) complete the stabilization of the
eight largest Gunite and Associated Tanksin ac-
cordance with the Action Memorandum by theend
of FY 01. Both of the FY 01 objectives have been
met. The various technologies used to accom-
plish the remediation and closure of the inactive
waste tanks are summarized below.

2-3weeks, and 5-6 monthsto remediatethelarger tanks.
The ORNL Inactive Tanks Program activities have cut
approximately 13 years off the baseline schedule and
$191 million off the baseline costs.

For more information contact Barry Burks, TPG -
Applied Technologies at 865-218-8705 or
blburks@tpgat.com.
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<+ Dueto deteriorating conditionsin Tank W-

5, Flygt Mixers were installed to perform (Session XXI1 continued to page 48)
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Removal of Uranium from Ground Water using
Granular Activated Carbon Modified with
Hydrophobic Areogels

Sabre Coleman, Lawrence Livermore National Laboratory

Lawrence Livermore National Laboratory (LLNL) Site300isan
explosives testing facility. Tritium and depleted uranium con-
tamination at thissite hasimpacted the ground water. DOE has
agreements with EPA to clean up the ground water. Current
methods of contaminant removal that have been applied at the
site include granulated activated carbon (GAC), ion-exchange
resins, air strippers, and bioremediation. None of these has
provided an approved cost effective method for removing ura-
nium from the ground water.

Research at LLNL hasyielded a GAC and chemically modi-
fied hydrophobic silicaaerogel composite that, based on labo-
ratory tests, is effective at absorbing uranium from agueous
solutions. The GAC from the composite can bereused and the
compositeiscompetitive with other absorbing materials. Test-
ing of the compositefor absorbing volatile organic compounds
(VOCs) was aso conducted. It was concluded that modified
composites could be a preferred method for both uranium and
VOC clean up.

For more information contact Sabre Coleman, Lawrence
Livermore National Laboratory at 925-422-3430 or
coleman2@lInl.gov

An Independent Analysis of a Glovebox Glove
Failure Incident
Michael E. Cournoyer, Los Alamos National Laboratory

Analytical chemistry and metallurgical studies on samples of
plutonium and nuclear materials are carried out in nuclear re-
searchfacilities, aspart of the DOE's nuclear weapons program.
Programmatic activities include waste minimization, environ-
mental restoration and remediation, nuclear safeguards, high-
temperature superconductivity, support for the Rocky Flatssite,
mixed waste characterization, support for the Waste Isolation
Pilot Project, and Special Nuclear Material (SNM) standards
development. Oneof theseactivitiesinvolved recovering highly
enriched uranium and separating out Resource Conservation
and Recover Act (RCRA) materialsto facilitate disposal of the
mixed waste. Approximately 100 kilograms of waste wasto be
processed under the study. Theinitial work involved recover-
ing highly enriched uranium and separating out RCRA materi-
alsto facilitate disposal of the mixed waste.

During one of these activities, threetrays of 99Tc contami-
nated solutions were being evaporated from neutralized nitric
acid solutions placed on hot platesinsidetwo gloveboxes. The
intent of the task wasto reduce the volume of the solutions by
evaporation, dry any solid residues, and then dispose theresi-
dues as a potentially mixed waste. At some point during the
evaporation, the glovebox became pressurized and agloverup-
tured resulting in widespread contamination of equipment, work
surfaces, and the floor. The resulting general-area contamina-

tion levelsranged from 60,000 to more than 1,000,000 betadisin-
tegrations per minute/100 crr?. No personnel were exposed
during thisevent and facility contamination was limited to two
rooms.

Subsequent analysis of the solution and residues, differ-
ential thermal analyses, and analysis of the glovebox and glove
revealed that the direct cause of the incident was the
overpressurization of aglovebox dueto arapid but non-explo-
sive decomposition of chemical compoundswhile subjected to
heat.

The most significant lessons learned from this incident
were;

+ Adjusting the temperature of the hotplate (cost ~$150)
such that the temperature of evaporation isnever above
80°C does not guaranteethat higher temperatureswill be
reached once the solution has evaporated to dryness.

4+ Temperature controlled hotplates that maintain the set
temperature either at the plate surface by aninternal Type
K thermocouple sensor, or inthesolutionisrequired over
avoltage power controller.

4+ Animprovement on Lessons Learned 2 is using a heat-
ing device (Infrared Lamp) designed such that 210°C can-
not be reached under any circumstances.

+ A still pot thermometer is also required to prevent the
solution from evaporating to drynessand generating | ow-
density areas such as bubbles.

For more information contact Michael Cournoyer, Los
Alamos National Laboratory at 505-665-7616 or mec@lanl.gov.

Recovery of Tritium from Mixed Waste Liquids
Robert Gallagher, Kinectrics Inc.

Mixed waste presents special kinds of problemsfor treatment,
especially whenit containstritium. Kinectrics, Inc., under con-
tract to Nuclear Servicesand SourcesInc. (NSSI), isattempting
to circumvent these waste problems by designing acommercial
recycling facility that will recover the tritium from mixed waste
liquids. Thistechnology isbegin driven by large pharmaceuti-
cal companies, which have generator concerns over the long-
term liability associated with this waste type.

The facility comprises (1) an oxidation subsystem to con-
vert the mixed waste to carbon dioxide and tritiated water, (2) a
water conditioning facility to preparethewater for electrolysis,
(3) anelectrolysiscell to reduce thewater to hydrogen gaswith
an apparatus to trap any tritium, and (4) an isotope separation
subsystem to recover tritium as gas.

The key to this system is to be able to take the stream of
hydrogen and recover thetritium from thisstream. Inthestrip-
ping mode, the GC Hydrogen I sotope Separation System can
handle up to 8000 L of hydrogen per day. After the stripping
mode, the tritium is stored on uranium storage beds until it is
enriched. Theenriched tritium can then bereturned back tothe
pharmaceutical company.

For more information contact Robert Gallagher at 713-641-
0391 or rgallagher @nssihouston.com.
(Session XXI1 continued to page 49)
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Results and Lessons Learned from the Chemical
Waste Landfill Excavation, Sandia National
Laboratories, New Mexico

Sharissa Young, Sandia National Laboratories

The Chemica Waste Landfill (CWL) at SandiaNational Labora-
tories accepted chemical wastefrominternal research activities
from 1962 until 1985. Excavation of the 2-acre CWL began in
1999 after TCE wasidentifiedinthegroundwater. Thefirst step
in the process was the screening of excavated soil from the
landfill contents. InJuly 1999, after initial activities had begun,
the entire process was re-engineered - powered sifting screens
were brought in and a risk-based approach was developed.
This alowed for more focused excavation in the highly con-
taminated areas of the landfill.

During the segregation process, radiological screening was
conducted. Over 2,000 chemical containerswith unknown con-
tents were found, as well as over 350 intact compressed gas
cylinders, over 900 thermal batteriesand several hundred chemi-
cal batteries, and 30 munitions pieces. Somedebrisitemswere
contaminated with depleted uranium. Thelargest waste streams
were rocks and soil, 1,000 and 50,000 cubic yards respectively.
All debris was removed from the CWL on June 7, 2001. The
excavation costs to date are $16 million. Future activities in-
clude defining the extent of polychlorinated biphenyls (PCBs)
in the landfill, characterizing the remaining chemicals and de-
bris, and backfilling the excavated site.

Therewere anumber of lessons|earned over the course of
thisproject. First, regarding physical spacefor siteactivities, it
isrecommended that at |east five timesthe size of thelandfill is
required for operational space. Second, plan for flexibility and
continuous improvement opportunities before the project be-
gins. Third, identification of as many of the waste types as
possible will be beneficial, as the costs of disposal will out-
weigh the costs of excavation. Fourth, the risk assessment
process proved to be acost savingsmeasure. Fifth, therewere
anumber of ergonomic adjustments made to increase worker
safety and efficiency (e.g., shielding from the weather, air line
respirators instead of tanks, stools). Finaly, there are many
problems encountered at DOE sitesthat are not unique. If you
take a step back, there is evidence of similar issues, which can
belearned from. Inthiscase, lessonswerelearned from aburial
ground remediation project from Hanford.

For more information contact Sharissa Y oung, Sandia Na-
tional Laboratories at 505-284-6185 or sgyoung@sandia.gov.
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Session XXIII - Cost Eng

Recent Progress in Collecting and
Assessing Technology Costs

John Kingscott, U.S. Environmental Protection
Agency

Mr. Kingscott shared information on the Federal Re-
mediation Technology Roundtable (FRTR) initiatives
and itslatest efforts. One product of the FRTR isthe
Cost and Performance Report that provides data on
cost and performance of remediation technologies
from full and large scale and cleanup projects. Cur-
rently, there are approximately 274 case studies that
have been devel oped. These case studiesrangefrom
sites contaminated with metals, radioactive waste,
solvents, pesticides, and explosives contaminating
media such as soil, solids, and ground water. Tech-
nologies that have been studied include soil vapor
extraction, in-situ soil treatment, incineration, and other
in-situ and ex-situ treatments. Data have been com-
piled for six cleanup technol ogies. Based on available
data, cost curves for these technologies have been
developed which provides unit costs for volume or
amount of waste treated.

For more information contact John Kingscott at
703-603-7189 or kingscott.john@epa.gov.

CostRisk and Area Cost Factors
Stan Hanson, U.S. Army Corps of Engineers

Mr. Hanson discussed the CostRisk software devel-
oped by DOE, U.S. Army Corpsof Engineers (USACE),
the Air Force, and the Navy. CostRisk isarisk analy-
sis program for determining project risk. To use
CostRisk, the users devel op three estimates; "best,"
"expected," and "worst" that represent estimatesthat
are under best case scenario, most likely scenario,
and worst case scenarios. These estimates can be
developed using RACER, PACES or a stand-alone
estimate. After these estimates have been devel oped,
the CostRisk software acts as a bridging software
between RACER or PACES and Crystal Ball Monte
Carlo program. The CostRisk output isan Excel con-
tingency report. The next steps include developing
the capability to use CostRisk with M CA CES estimat-
ing tool and to develop training for CostRisk.

Stan Hanson also provided a brief overview of
the environmental Area Cost Factors (ACF) study
recently completed. ACF aredimensionless numbers
representing relative costs between locations. To
obtain the DOE ACF, 29 sites were used to develop
the material, labor, and equi pment index, and the Ma-
trix Factors which measure effects of climatic and
weather conditions, life support/mobilization,
contractor's overhead and profit, and labor availabil-
ity. Blue-collar labor rateswere based on DOE Project

Labor Agreements, Davis-Bacon, or prevailing wage
rates. Professional salaries were obtained from
www.salary.com. Equipment rates were based on
USACE data, and the material rates are based on two
vendor quotes. The baseline average ACF is 1.00.
Thisisbased on average of 9 selected Base City loca-
tions (SRS, OR, LosAlamos, ID, Hanford, Fort McNair,
SPRU, RF, and Fernald). The next step for the ACF
study istoincludetheseresultsin RACER estimating
tool.

For moreinformation contact Stan Hanson at 402-
697-2609 or stanley.l.hanson@usace.army.mil.

Sharing Environmental Restoration Life-
Cycle Cost Models via an XML Library
Bill Hombach, U.S. Navy

Mr. Hombach gave a presentation for the U.S. Navy
ontheir effort to pursue standardized, open structure
Internet cost models. There is a need to share cost
information between agencies, to foster competition,
and to provide a consistent data for cost analysis.
The solution for those needs isto establish paramet-
ric cost model standard, an electronic standard, and a
cost library or repository. The Navy suggests that
agencies use eXtensible Markup Language (XML)
for data definition, transmission, application, and for
maximum interoperability between systems. Using
XML, agencies can establish a central repository for
cost models, cost data, and cost estimates. The Navy
has started with development of this system and has
numerous cost estimating relationships (CERs). Be-
causethe Navy isusing the Berkeley Software Distri-
bution License, these CERs and cost data are avail-
ableto use by anyonefor any purposeaslong aslong
as the Navy is given credit as the original authors/
agency and that the names of the author/agency are
not used to promote or endorse the derived product.

For more information contact Robert Nash of the
Navy at 805-982-4304 or nashra@nfesc.navy.mil.

The Developing Role of Cost Estimation
within SCFA's ITRD Program

Jim Studer, Consulting and Funding Resources,
LLC

Mr. Studer gave an overview of the Innovative Treat-
ment Remediation Demonstration (ITRD) Program,
whose goal isto develop cost and performance data,
and to accelerate deployment of innovative charac-
terization and remediation technologies. Factors af-
fecting cost estimatesfor ITRD projectsinclude ven-
dorsnot familiar with DOE sites, vendors not provid-
ing complete or accurate dataabout technologies, and
poorly defined clean-up goals. Thus, costs provided

(Session XXII1 continued to page 51)
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by vendors versus site costs are very different. Recently, the
role of project manager as defined in the DOE Order 413.3, ac-
celeration of site closures, emphasison life-cycle cost estimat-
ing, and Congressional and Office of Management and Budget
(OMB) inquiriesintoinnovativetechnol ogies cost savingshave
led to placing higher importance on Engineering Cost Analysis
(ECA). Somedesired uses of the ECA isto support the quanti-
fication of cost savings from innovative technology use, pro-
mote consistent and comprehensive estimates, promote risk
management, and utilization of existingtools(i.e., ECES, ECAS,
IDEAL, RACER, €etc). The IDEAL system is currently being
tested as a possibletool to support ECA needs.

For moreinformation, contact Jim Studer at 505-858-3136 or
funding_resource@msn.com.

Ohio Cost Savings Pilot Program
Richard Grovers, Chamberlain Group

Mr. Govers gave an overview of the Ohio Cost Savings Pilot
Program. This program began as the Ohio soil and sludge
initiative and combined the Technology, Pollution Prevention,
and the Waste Minimization programs to form the Ohio Cost
Savings Group (OCSG). The OCSG has four networking teams
and five contractor led teams that focus on specific areas such
as D&D or materials management. OCSG cost saving initia-
tives include the disposal and reuse of contaminated equip-
ment, coordination and maintenance of equipment database,
identifying technologies or processes that saves money, and
other activities.

For more information, contact Doug Maynor at 937-865-
4402 or doug.maynor@ohio.doe.gov.

Environmental Liabilities (EL) Audits
Bryan Skokan, DOE/EM Office of Site Closure

Mr. Skokan stated that the EM Program and other Federal Agen-
ciesareaudited annually onthe EL cost estimates. Some of the
audit findings and lessons learned include lack of documenta-
tion and details on estimates, gaps in estimates, incomplete
estimates, and inconsistent contingency estimates. There are
several tools available for DOE and other agencies that can be
used for EL estimates. Some of these tools include RACER,
Navy's Cost to Complete systems, and CostRisk software.
Additionally, EM has developed a checklist and acomprehen-
sive guideline for EL estimate development. It was noted that
thesetoolsarefreeof chargeto other Federal personnel and for
some contractors. For thefuture, the Interagency Environmen-
tal Cost Engineering Committee is planning on developing EL
auditing standards, and will continue to update and modify
existing estimating tools.

For more information, contact Bryan Skokan at (301) 903-7612
or bryan.skokan@em.doe.gov.

Structuring the Cost Analysis of Innovative
Technologies to Improve Their Value to DOE
Gorden Huddleston, MSE Technology Applications

Mr. Huddleston stated that previously limited attention was
paid to technology cost. There were problems such asincom-
plete cost data collection, poor cost details, and fixed-price
contracts not requiring reporting requirements. Also, since
baselinetechnol ogieshave not beenidentified or the baselines
wereinadequate, technology cost savings were difficult to de-
termine. Sitesalso risk reduced funding if more cost-effective
technology isincluded inthebaseline. Thus, thereisaneedto
define work breakdown structure including items for support
and ancillary costs, and to devel op comparablelife-cyclecosts.
The Interagency DNAPL Consortium (IDC) approach requires
vendorsto report cost using HTRW WBS and to comply with
Federal Remediation Technology Round Table (FRTR) and Na-
tion Energy Technology Laboratory (NETL) guidelines. Plus,
cost per unit contaminant removed and cost per unit volumeis
requested and contracts require vendors to provide ascalable
technology cost model. The| DC will develop and report results
of two baselinetechnol ogies, and estimatesfor full-scale reme-
diation will be compared to demonstration actual costs to de-
termine reliability of cost models.

For more information, contact Gorden Huddleston at 406-
494-7382 or hudg@mse-ta.com.

Environmental Cost Element Structure (ECES)
Annual Update
Anand Gupta, DOE/EM Office of Project Management

Mr. Gupta gave a status overview of the ECES annual update.
ECESisastandardized work and cost breakdown structure for
all life-cycle phases of environmental projects. Because of
changes in regulations, method of completing environmental
projects, and advancesintechnol ogies, it wasagreed that ECES
should be updated annually. The proposed changes and com-
ments include additional Long-Term Stewardship elements,
addition of Safety and Health elements related to a project,
addition of elements for Waste Management, and realigning
some units of measures. Currently, the comments are out for
review, and it is planned that the update will be completed by
February 2002.

For more information, Anand Gupta can be reached at 301-903-
8480 or anand.gupta@em.doe.gov.

Integrated Data Evaluation and Analysis Library
(IDEAL) Estimating System
Bill Hombach, Team Analysis

Bill Hombach of Team Analysis gave a presentation on the
IDEAL estimating system that can be used to develop cost
estimates, to maintain cost models, and to share cost informa-
tion. IDEAL, which uses XML, alowsfor sharing project cost
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models, cost estimating relationships, the cost estimates, and
providesmoreflexibleaccesstodata. Additionally, IDEAL can
have the capability to interface with other cost engineering
tools such as Cost Risk, ECAS, and project management soft-
ware such asPrimavera. Cost modelsin IDEAL includes vari-
ous environmental technologies and various phases (design,
construction/installation, and operations and maintenance) of
the project. In using the cost models, because the models are
parametric, the users do not need detailed project information.
For moreinformation, Bill Hombach can be reached at 540-338-
0601 or wghombach@teamanalysis.com.

Environmental Cost Analysis System (ECAS)
Jake Appetta, DOE NETL

Mr. Appettaprovided an overview of thelatest ECASdevel op-
ments. ECASisaweb-based system developed to easily col-
lect, analyze, and distribute EM cost data in the ECES format.
Currently ECASisonly accepting DOE project data, but can be
expanded to collect datafrom other agencies or organizations.
The latest version of ECAS is complete and operational and
some EM sites have entered project cost data. Also, latest
ECAS can adjust for inflation dynamically, has the standard
reporting capability for Excel or HTML, can capture data for
long-term stewardship, and other capabilities. Draft version of
the user manual is currently in development, and additional
reporting capabilities are also being developed. For thefuture,
more technology templates will be added, screens will be fur-
ther simplified, enhance the user manual, and continually up-
date incorporate comments from the users. ECASisavailable
for testing for the general public at http://ecas.netl.doe.gov.

For moreinformation, contact Jake A ppettaat 412-386-4762
or appetta@netl.doe.gov.

Headquarters' (HQ) Role in Improving Cost
Estimating

Milton Gorden, ATL International

Bryan Skokan, DOE/EM Office of Site Closure

Mr. Gorden and Mr. Skokan initiated the discussion on therole
of HQ in devel oping or assisting the Field Officeswith estimat-
ing the cost of innovative technologies. There were discus-
sions on the need to improve cost estimating tools, to provide
contract incentives, and to obtain detailed level of cost infor-
mation so that accurate comparison of innovative to baseline
technology costs can be determined. The audience also ex-
pressed the need for standardization and to increase the use of
cost estimating standards and tools. Therewas also exchange
of dialog on possible new cost estimating initiatives such as
increasing coordination between estimators and technol ogy
technical experts and creation of centralized points of contact
information for innovative technology costs. EPA also stated
that the Record of Decision (ROD) is not necessarily the final
decision document on technology choices. The ROD can in-
clude provisionsfor more studies, and that EPA will sign RODs
with new technologies.

For more information, contact Milton Gorden at 301-515-
6781 or mgorden@atlintl.com.
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Session XXIV - Vadose Zone Characterization

Decision Quality Depends On More Than
Just Analytical Data Quality

Deana M. Crumbling, U.S. Environmental
Protection Agency Technology Innovation
Office

There is a conflict apparent at DOE sites between
keeping costsdown and still providing good quality
data of sufficient sampling density to assure satis-
factory site characterization and to provideinput for
effective site management and decision making. The
assumption that stringent analytical dataquality re-
quirements could substitute for sampling uncertain-
tieshas proved invalid. Improvementsin field ana-
lytical technology has provided the means to ad-
dress both sampling and analytical uncertainties.
However, the author feelsitstimeto changethe data
quality 'culture’ and concentrate more on additional
field sampling methods to minimize sampling related
uncertainty, whilereducing previously required ‘fixed'
laboratory analyses.

Electromagnetic Radiography™ for
Subsurface Characterization of
Contaminated Soils

Aka G. Finci, Detection Sciences, Inc.

Electromagnetic Radiography (EMR) has been used
at a couple of DOE sites to provide images of mer-
cury and other contaminantsin the low ppm range.
This high speed, relatively low cost process pro-
vides 100% coverage down to 50 feet. Disadvan-
tages of the system isthat is can't detect at the low
concentrations (ppb) present at most sites, it’s not
effective when salt water is present, and it gives
broad classification of contaminants only, such as
dense non-aqueous phase liquids (DNAPL), but not
individual contaminants. It may be an effective
screening tool for some contaminants. The system
isundergoing further devel opment which should en-
hance its capabilities.

Hanford Site Vadose Zone Transport Field
Studies

Mark D. Freshley, Pacific Northwest National
Laboratory

Fluid injection experiments were performed at a
Hanford field site to identify dominant vadose zone
transport mechanisms. Two different field testswere
performed, first involvinginjection of water and trac-
ersto simulate dilute waste and the second involv-
ing injection of dense saline fluids to simulate high
salt wastes. Ninemonitoring technol ogieswere used

tolog the injection rate and direction of transport.

Results indicated lateral flow dominated much of
the Hanford vadose zone sediments, which has hel ped
to correct early site models.

Watershed Characterization and Assessment
Using Nal Detector and XRF Measurements
Michael Wade and Eric Brown, Duke Engineering

Ground surface radiation measurements and x-ray fluo-
rescence (XRF) measurements of soil and sediment
samples were performed at the Savannah River Site to
determine potential risk associated with upgradient and/
or upstream sources of potential contamination. Sam-
pling sitesin thewatershed were determined from aerial
radiological survey data. Each sampling site required
extensive clearing through thick brush and swamps
where wildlife was often encountered, including poi-
sonous snakes and wild hogs. When the transect was
cleared, it was screened with the Nal detector and
sampleswerecollected for target analytes. Also, insitu
XRF field screening was performed. Screening of Nal
data at afield lab permitted selection of appropriate
detailed sampling sites. Thesepreliminary field screen-
ing measurements compared favorably with standard
laboratory measurementsfor cesium-137. Theaerial ra-
diological survey data, field radiation measurement meth-
ods, and XRF could serve as useful and rapid tech-
niquesfor identifying soil and sediment contamination.

Expedited Site Characterization and Cone
Penetrometer Technology: Application of
Innovative Characterization

Gregory G. Rucker, Westinghouse Savannah
River Company

The Expedited Site Characterization (ESC) method com-
bined with Cone Penetrometer Technology (CPT) inte-
grates geophysical and sampling techniques into an
approach for characterizing ground water plumes. This
is a phased approach; the first phase (" oops phase")
focuseson the hydrol ogic framework; the second phase
("l got it now") is an extensive sampling and analysis
phase utilizing mabilelabsinthefield. Followinganaly-
sis and generation of graphics depicting the aerial ex-
tent and concentration gradients of the plume, addi-
tional wells can be added to fill in knowledge gaps.
This phased approach has resulted in more cost-effec-
tiveand efficient remedial decisionsand correctivemea-
sures.

Winter 2002

www.em.doe.gov/tie 53



Session XXV - Innovative Treatment Remediation Demonstration

Radionuclide Contaminated Soil
Remediation Technology Evaluation for
Mound Potential Release Site 66

Gary S. Brown, Sandia National Laboratories

Innovative Technology Remediation Demonstration
(ITRD) initiated the Ohio Heavy Metals project in

1995. The advisory group was composed of DOE,

EPA, industry, and state and federal regulators. 17
innovativeremediation technol ogieswereeval uated,
none selected and the project tabled until 1997.

Renewed interest by DOE and stakeholdersin June
2000 caused ITRD to form a Technical Assistance
Advisory Group in July 2000. The Mound PRS 66
Technology Eval uation report was published in Sep-
tember 2001. TheMound siteconsistsof 125,000 cy
of soil contaminated by radionuclides, heavy met-
als, and VOCs. 238Pu and 232Th are the principal

contaminantsof concern, at 5500 pCi/g and 396 pCi/

g, respectively. In situ immobilization was not a
suitable option. Thebaseline optionwasbulk exca-
vation and disposal of 26,000 cy of the highest ac-
tivity soil. By minimizing the soil volume being
shipped off-sitefor landfill disposal agreat cost sav-
ings could be realized. To facilitate this, the end-
point criteria needed to be defined, the site needed
better contaminant characterization and
geostatistical probability mapping, abetter excava-
tion approach needed to be developed, needed to
identify better field screen technologiesto support

removal, and needed to devel op better physical or
chemical processes that were applicable to 238Pu

and 232Th removal. To accomplish this the end-
point criteria had to accept a large area spatially

averaged (>100 m2) activity. Characterization was
facilitated by substituting cone penetrometer for
standard bore hole sampling, conducting additional
surveysfor buried objects using geophysical tech-
niques and precision location systems, and produc-
tion of 3-D probability maps of the two radionu-
clides. Theexcavation approach included usingin-
cremental lifts, scanning exposed dig face surfaces,
performing scans using datalogging and precision
location systems, segregation of non-compliant
soils, and use of compliant soilsfor site backfill op-
erations. This precision excavation approach has
the potential to save the site $10 million in excava-
tion and disposal costs. Studies of soil washing
using oxidants chelating agents and inorganic ac-
ids proved ineffective at reducing radionuclides to
endpoint criteria.

3-D Spatial Probability Mapping of
Contaminants at the Mound PRS-66 Site
Christopher A. Rautman, Sandia National
Laboratories

Dr. Rautman presented the detail s of the 3-D probability
maps, the soil-volume estimates, the i sotope-inventory
estimates, and the cost estimates for the previous talk
ontheMound PRS-66 site. The"zinger" for thistype of
remediation problemisthat unlessthe sampling or other
measurements are spatially exhaustive, there is uncer-
tainty in the spatial model of contaminant distribution,
and thisuncertainty istypically astrong driver of cost.
Probability mapping makes use of spatial relationships
among a set of data. The difference with classical
geostatisticsisthat the emphasisisplaced ontheevalu-
ation of uncertainty and its consequences, not on the
accuracy of a specific local prediction. The process
involves the determination of a histogram of the data
valuesand avariogram of the datavaluesto generate a
large suite of conditional simulations. Dr. Rautman
showed a number of 3-D maps showing the different
volumes contaminated at differing activities of the ra-
dionuclides. Hisconclusionswerethat probability map-
ping in 3-D is a practical technique at contaminated
sites even with modest data sets; that the probabilistic
emphasis of the simulation-based approach is ideally
suited to address the 'uncertainty' issues that are im-
plicitinany environmental remediation project; that the
approach isquantitative (likelihood of |eaving contami-
nantsin-situ, engineering estimates of volumes, grades,
waste acceptance criteria (WA C), costs, and inventory
considerations); and that the methodology is subject
to externa biases in data (the sampling and analysis
program needsto be designed with the modeling/eval u-
ation program in mind). At the PRS-66 siteissueswere
found with the composting for excavation purposes,
i.e. 5-ft samples for 5-ft lifts, with 'non-composted'
samples (i.e. hottest portions), ‘confusion’ of replicate
samples, lab-blanks with actual data, and databases
being used as 'data-dump' repositories. Asrelated in
the previous talk, this approach was demonstrated to
save the site more than $10 million in excavation costs.

Directed Air Sparge/Soil Vapor Extraction
System at the Mound OU-1 Site
Gary S. Brown, Sandia National Laboratories

The problem at the Mound OU-1 site was volatile or-
ganic compoundsin the vadose zone and ground water
from historical disposal, removal, and reworking of or-
ganicwaste. Thebaseline remediation technology was
pump-and-treat. Thel TRD project wasinitiatedin 1995
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with atechnical advisory group composed of DOE, EPA, indus-
try, and state and federal regulators. A four acre capped landfill
was selected as a demonstration site (Mound OU-1). Twenty
potential remediation technol ogies were evaluated. Two tech-
nol ogieswereselected for pil ot scaledemonstration, air sparging
and soil vapor extraction. The highest concentration volatile
organic compound (VOC) in monitoring wellswas perchloroet-
hylene (PCE) at 50.5 ppb, though trichloroethylene (TCE) and
cis-DCE (dichloroethylene) werealso present. Theair sparging
had mixed effects on ground water concentration with no sig-
nificant reduction. Thedirected air spargeto facilitate removal
of VOCs from stubborn tight formations was deemed ineffec-
tive. The air sparge system was shut down to prevent offsite
migration of contaminants.

A Programmatic Approach to Deploying
Bioremediation at the Department of Energy
Portsmouth Site for Treatment of Trichloroethene in
Ground Water

Michael Krstich, EMS/TechCon

Mr. Krstich presented how theintegrated technical assistance
approach involving the Innovative Treatment Remediation
Demonstration (ITRD), TechCon, and aAccelerated Site Tech-
nology Demonstration (ASTD) project at INEEL were used to
addressachlorinated solvent remediation problem at the Ports-
mouth Gaseous Diffusion Plant (PORTS). The two areas of
concern were the X-749 Contaminated Materials Disposal Fa-
cility (CMDF) that was used for the disposal of material con-
taminated with hazardous constituents and |ow-level radioac-
tive waste and the X-120 Goodyear Training Facility located
near the X-749 Landfill that housed a paint shop, a welding
shop, and a sheet metal shop that were used to train plant
personnel at PORTS. The contaminant of concern was
trichloroethene (TCE) since it was above 5 pg/L in the ground
water. Thetargeted risk level for TCE was 1 x 10-6. The chal-
lenge for this site was the low permeability of the soils, which
would prohibit effective delivery of in-situ remedies (oxidant,
surfactant, etc.). Vertical hydraulic conductivity estimateswere
2.6x 10-5ft/dand 1.3 x 10-4 ft/d. Theentire 11.5-acrelandfill was
covered with amultimediacap, and barrier wallsextending down
to bedrock were installed on its northern and northwestern
boundariestoinhibit theflow of ground water beneath the unit.
The technical assistance team recommended two remedial ap-
proaches: in situ bioremediation and phytoremediation. In Situ
bioremediation was recommended for reducing the ground wa-
ter TCE concentrations bel ow the proposed remedial goal (PRG)
within five years. Phytoremediation using hybrid poplars was
recommended for areas not covered by the cap. Three phases
were recommended, first designing and pilot testing a
bi oremediation process for a one acre site that would be effec-
tive, second planting of the hybrid poplars, and third the final
deployment of thein situ bioremediation system onthe 72 acre
site. Hybrid poplars were planted nearby in 1999 and are al-

ready several feet tall.

The programmatic approach taken by the project team is
unique from the standpoint that it enlisted technical expertise
from anumber of select DOE programs and it spent significant
time and effort in activities leading up to the selection of a
bioremediation company. The chronology of activities that
supported this programmatic approach to deploying
bioremediation at the PORTSsiteincluded: 1) avendor forumin
December 2000; 2) eval uation of vendor pre-qualification pack-
ages in January 2001; 3) development of technical specifica-
tions and scope of work in February; 4) issuance of a RFP in
April; 5) collection and shipping of aquifer media samples to
biddersin April; 6) development of proposal evaluation criteria
in May; 7) evaluation of proposals and award of contract in
August 2001; and 8) and deployment of bioremediation in FY
2002.

In September a patent infringement notification was filed
and issuance of the contract wasdelayed. Itisanticipated that
the bioremediation technology will still be deployedin FY 2002;
however, both Phase | and Phase Il are being rebid at thistime.
Dr. Krstich summarized his presentation saying that Technical
Assistance takes many shapes, that it may require long-term
involvement to achieve success, often multiple TA programs
are required to support the project team, becoming 'intimately
involved' with the project and project team is optimal, and fi-
nally carrying a TA through to closureis often the most effec-
tive mechanism for deploying technology and documenting its
success.

In Situ Treatment of Explosives in Perched Ground
Water at Pantex
James M. Phelan, Sandia National Laboratories

Pantex has perched water contaminated with TNT, RDX, HM X,
and chromium from the high-explosive shops. Thiscontamina-
tion presents arisk to the Ogallala aquifer. Interim corrective
measures haverelied upon pump and treat technol ogies, which
have low yield extraction rates, but have been improved by
reinjection upgradient and use of granular activated carbon
(GAC) for treatment. The ITRD has considered anumber of in
situ treatment technol ogiesthat would facilitate cleanup of this
site, e.g.. chemical oxidation, chemical reduction and
biotreatment. These directed treatment strategies are consid-
ered technologically viable but require lab treatability studies
to determine efficacy of mineralization. Potassium permangan-
ate was found to yield a number of daughter products from
14C-RDX. Using agquifer materia it was found that 14C-RDX
was completely destroyed by KMnO4 in as little as 10 days
with mineralization approaching 80%. Other experiments also
suggested that KMnO4 could transform RDX at even lower
concentration; however, the cumulative mineralization rate was
only 20-40%. Biotransformation studies under anaerobic con-
ditions suggested that 40-70% was mineralized to CO2 in less
than 40 days. Abiotic reductionwithferrousironusing dithionite
showed very rapid reduction (minutes), but the extent of miner-
aization is still being studied. Using Pantex sediments, more
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than 2/3 of the RDX was degraded by the dithionite-stimul ated
reduction in less than 0.4 hours. All three in situ treatment
technologies show promise. The next steps are to develop
treatment scenarios, conduct field-pil ot teststo establish appli-
cability under field conditions and develop engineering costs
to support budget re-baseline.

New Directions for DOE's Innovative Treatment and
Remediation Demonstration (ITRD) Program
Malcolm Siegel, Sandia National Laboratories

In FY 2001, the ITRD program carried out projects at Hanford,
Paducah, Oak Ridge, and Mound, Pantex and Los Alamos.
Contaminants of concern included strontium-90 (Sr90), carbon
tetrachloride, trichloroethylene, other volatile organic com-
pounds (VOCs), the explosive RDX, technetium-99 (Tc99), plu-
tonium-238 (Pu238) and thorium-232 (Th232) in surface waters,
ground water and soils. The ITRD projects supported several
deployments of innovativetechnologies. Theseincluded: use
of zero valent iron in areactive treatment wall at Paducah, rec-
ommendations and work plans for a C-sparge well at Paducah,
adirected air-spargetest at Mound OU-1, revisionsto excava-
tion plans for radionuclide-contaminated soils at Mound PRS-
66, and deployment of a storm filter water treatment unit to
remediate surface water contaminated with barium and RDX
and at Los Alamos Technical Area-16 (TA-16).

The goal of the ITRD program is to overcome the barriers
to innovation in environmental management by reducing the
risks associated with new remediation technologies. These
barriersinclude technical issues such the plugging of reactive
barriers or excursions from soil flushing well fields as well as
the nontechnical issues associated with environmental regula-
tions or cost estimation procedures. Through the ITRD pro-
cess, alternative remediation technologies are ranked based on
cleanup effectiveness as well as projected vendor cost. In
some previous projects, the cost estimates provided by ven-
dorsdid not reflect realistic expenses of deploying thetechnol-
ogy on DOE sites. The reasons for the poor cost estimates
included the vendor's lack of familiarity with the nature of the
contaminant, site geology, or required waste management pro-
ceduresat DOE sites, poorly defined cleanup endpoints, failure
to consider risk to workers, and a desire to maximize corporate
profits. Inaddition, there may beinsufficientincentivesfor the
DOE or DOE contractors to bear the risks associated with un-
proven technologies that claim to work "faster, better and
cheaper".

Innovative technologies can be effectively barred from the
DOE sitesby high projected site and overhead costs. In recent
projects, the difference between the initial cost estimate used
to rank the technical alternatives and the final cost estimate
differed by up to 800%. Concernsover worker safety havealso
become important barriers to innovative technologies. The
costsof compliancewith environmental safety regulationsand
theirreduciblerisksto workersmust be consideredin choosing

between technologies. In some cases, the risks associated
with aggressiveclean up might be greater than therisksassoci-
ated with passive remediation.

During FY 2001 and FY 2002, thel TRD program isdevelop-
ing new approachesto deal with these nontechnical barriersto
innovation. Theseinclude adoption of accepted uniform cost
estimation techniques in the ITRD process, consideration of
worker risks, and consideration of contract incentivesor disin-
centivestoinnovation. Inaddition, I TRD programwill improve
its evaluation of technical aspects of remediation through the
use of innovative modeling tools to design effective remedia-
tion systems and thereby reduce cleanup volumes and costs.

The ITRD program is working with the DOE Applied Cost
Engineering team to eval uate cost estimation tools such asthe
Integrated DataEvaluationand AnalysisLibrary (IDEAL). This
object-oriented systemincludesalibrary of historical cost data,
the ability to generate cost-estimation relations for new tech-
nologies and accessihility over the web. A demonstration of
IDEAL was carried out at Sandia Labs recently. The demon-
stration showed that the program is user-friendly and could
generate planning level and detailed vendor cost estimates.
However, it requires extensive additional information on site
overhead and contractors costs to generate full deployment
cost estimates.

Worker safety can be considered in the ITRD technology
selection process through use of tools such as Technology
Safety Data Sheets(TSDS), the Compliance Cost Matrix formu-
lated by the Operating Engineers National Hazmat Program,
and other guidance from groups such as OSHA and the Na-
tional Institute of Environmental Health Sciences. Therisk to
workersfrom an aggressive cleanup should be compared to the
risk to the public associated with passive remediation and less
conservative (higher) cleanup goals. A key element in negoti-
ating higher risk-based cleanup levels is stakeholder involve-
ment early in the ITRD process. Higher risk-based cleanup
goals might be determined using innovative user-friendly risk
assessment tools.

Themethodsand focusof the | TRD program are beginning
to change dueto number of factors. Theseincludeincreasesin
the costs of pilot studies on DOE sites, greater concerns over
worker safety, contract reform and its associated effects on
incentives or disincentivesto innovation, and shrinking bud-
gets. Inorder to adapt to this new environment, new tools are
being developed or used by ITRD as part of its technology
evaluation process. These include innovative approaches to
cost estimation, modeling and risk assessment. Addition of
these capabilitiesto thetraditional ITRD "tool box" of treatabil-
ity studies, facilitation and cost/performance reports, will lead
to a more effective approach to reducing the risks associated
with introduction of innovative technologies at DOE sites.
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Subsurface Contaminants Focus Area (SCFA) Meeting

The Subsurface Contaminants Focus Area(SCFA)
has been instrumental in helping sites across the
DOE complex address subsurface problems
through research, technology development and
inrecent years, through technical assistance. As
a partnership between SCFA and 13 DOE facili-
ties, avirtual laboratory has been created within
DOE to provide much needed guidance, exper-
tise, and assistance in identifying appropriate
solutions to site problems. For the past several
years, the SCFA Technical Assistance Program
has been one of the most highly acclaimed suc-
cessesof the Focus Area. End usersfrom several
sites across the complex came to Albuquerque
thisyear to sharetheir experience with, apprecia-
tion of, and ideas about the technical assistance
program.

Jm Wright, SCFA Manager, welcomed ses-
sion participants, provided some history of the
technical assistance program and explained that
the need for technical assistance will continueto
increase as sites apply the products of research
and devel opment to addresstechnical subsurface
problems. Jack Corey, Lead Lab Manager for the
program, noted that in FY 02, $1.3 millionwasallo-
cated among the partner labs as aresourceto re-
spond to site technical assistance needs. Corey
explained that the role of technical assistance
teams is not to provide advice and expertise on
potential solutions. He also explained that one of
thereasonsthe program has been ableto provide
rapid responses to site needs is that there is no
time-consuming exchange of funds for services
between the sites and partner |abs, thereby elimi-
nating associated administrative and transaction
costs. According to Corey, requestsfor technical
assistance come in about once aweek. Depend-
ing on the site’ srequest, responses can vary be-
tween aphone call with an end user to amultiple
day, on-site work session that convenes end us-
erswith expertsfrom the partner labs. Corey con-
cluded his remarks by noting that the nature of
technical assistancerequests may changeas DOE
beginsto focus even more on closing sites such
as Fernald and Rocky Flats.

For more information, contact Jack Corey,
SRTC, 803-725-1134 or john.corey@srs.gov.

Kevin Cabble from the Nevada Operations office
explained that whilethe Nevada office hasn’t spe-
cifically requested technical assistance from
SCFA, the site has benefited from SCFA funded
projects including research into a low-cost clo-
sure cover for arid sites, application of the seg-

mented gate system to reduce soil volumes, and research
into down-hole tritium monitoring of ground water.

For moreinformation, contact Kevin Cabble, NV Op-
erations Office, 702-295-1113, cabble@nv.doe.gov.

TessByler, representing the Stanford Linear Accelerator
Center (SLAC), described the benefits of SCFA’ stechni-
cal assistanceeffort to help the SLAC project teamiden-
tify effective tools for evaluating and addressing three
different ground water plumes at the facility. Following
areview of data and a two-day workshop on site, the
technical assistanceteam recommended that the site de-
velops a 3-D, comprehensive conceptual hydrologic
model that further characterizes site hydrology, maps
contaminant fate and transport, and monitors ground
water flow. Theteam also recommended that SLAC con-
sider adding wells to the site and consider using arib-
bon sampler or other characterization technology tovali-
datethemodel. Through thiseffort, thetechnical assis-
tance team was ableto offer the SLAC project team fast,
and objective technical advice that both validated the
project team’ sapproach and presented new ideas about
alarge scaletechnical model that will help SLAC meet its
2003 closure deadline.

For more information, contact Tess Byler, SLAC at
650-926-3458, thyler@sd ac.stanford.edu.

LeslieFerry fromthe LawrenceLivermoreNational L abo-
ratory (LLNL) provided an overview of thelab’ srequest
for technical assistanceto addressacomplex of landfills
requiring characterization and an economical and cost-
effective technology to stabilize and contain contami-
nants. As described by Ferry, the technical assistance
team assigned to thiseffort contributed new ideasto the
project team evaluation, validated technical concerns,
and refocused thetechnical direction of theproject. Byler
also noted the added credibility given to the site’s ap-
proach following the regulatory agency’s review of the
report prepared by the technical assistance team.

For moreinformation, contact Ledlie Ferry, Lawrence
Livermore National Laboratory, 925-422-0060 or
ferry2@linl.gov.

Tom Williams described the outcome of the Ohio Cost
Savings Group request for technical assistance to help
the Ashtabula facility address five different issues, in-
cluding polychlorinated biphenyls (PCBs) in soils, an
National Pollution Discharge Elimination System
(NPDES) permit, use of bioremediation, evaluation of a
geoprobe, and application of asoil washing technology.
Williams emphasized the important role played by the
technical program officer, Doug Maynor, in coordinat-
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ing thetechnical assistance effort at Ashtabula. Thetechnical
assistance team’s recommendations on the cleanup of PCB-
contaminated soil and approach for addressing NPDES permit
issues resulted in a cost savings of approximately $1.5 million
and substantially reduced operations and maintenance costs,
respectively. Based on the recommendations of various tech-
nical experts from the Lead Lab Team, Ashtabula identified a
contractor to initiate a bioremediation project at the site, ob-
tained expert input on the development of a geoprobe, and
reevaluated options for cleaning and disposing of contami-
nated soil.

For more information, contact Tom Williams, Ashtabula,
440-993-1944 or tom.e.Williams@ohio.doe.gov.
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Office of Project Management (EM-6) Meeting

Dave Pepson of the EM Office of Project Manage-
ment (EM-6) |ead this session with adetailed discus-
sion of the background, purpose, and thrust of the
many initiatives underway to enable the Office of
Environmental Management (EM) to better manage
its projects. He described the background of DOE
Order 413.3, Program and Project Management for
the Acquisition of Capital Assets. This DOE Order
hasitsrootsinaJduly of 1999 report that the National
Research Council (NRC) published entitled Improv-
ing Project Management in the Department of En-
ergy, whichwasbased oninterviewswith key project
managersinthe DOE system. The NRC report, which
was very critical of DOE’s project management ef-
forts, lead to the formation of the Office of Engineer-
ing and Construction Management (OECM) as well
as the formation of Project Management Support
Offices (like EM-6) throughout DOE. Findingsfrom
the NRC report and the initiatives that EM-6 is cur-
rently undertaking to addressthem, werediscussed.
Information on project management policies, guid-
ance, and procedures, as well as key project man-
agement tools can be found on the Office of Engi-
neering and Construction Management (OECM)
websiteat: http://www.cfo.doe.gov/oecm/index.htm.
If you would like a copy of the NRC report, contact
Dave Pepson at david.pepson@em.doe.gov or 301-
903-7604.

Leonard Mucciaro (EM-6) described the Earned
Vaue Management System (EVMS) asatool that is
available to project managers that allows both gov-
ernment and contractor program/project managers
tohaveearly visibility intotechnical, cost, and sched-
ule progress and performance of their projects. The
EVMS process: helps provide a clear definition of
work prior to beginning that work; helpsin develop-
ing plansthat arerootedinreality; assistsamanager
to request needed help; assistsin identifying areas
that require additional management attention; en-
couragesrealistic projectionsof final costs; enhances
accuracy of funding forecasts; reduces the propen-
sity to add work without adding budget; and fosters
management decisionswithin aframework of reality
rather than latent unease.
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National Deactivation and Decomm

The National Deactivation and Decommissioning
Committee discussed both national deactivation
and decommissioning policy issues and site-spe-
cific activities. Thetopicsthat were discussed are
summarized below. Please see the Excess Facility
Transition to Deactivation and Decommissioning
websiteat http://www.em.doe.gov/deact/nddc.html
for amore detailed summary of this meeting.

News from HQ

Improved knowledge of DOE activities at HQ en-
suresthat D& D activitiesare coordinated and have
acommon vision.

D&D Focus Area Accomplishments

Understanding the Focus Area activities ensures
that the technol ogy users and the Focus Area can
coordinate objectives and related activities.

Technical Support Update

Technical support available from the National Fa-
cility Deactivation Initiative (NFDI) wasdiscussed.

Facility Disposition Long Range Planning

Consensus on the benefits of the Rough Order of
Manitude (ROM) cost estimating model for long-
term planning helps identify the appropriate path
forward for maintenance of the tool.

Impacts of Order 413.3 on D&D

This discussion improved the field's understand-
ing of the DOE project management order, and in-
creased HQ awareness of thefield'sconcernsabout
applying the order to facility disposition projects.

Land Trek Demonstration

The Committee was introduced to a tool that is
potentially useful for planning excessfacility trans-
fers.

Equipment Loan Initiative

A tool that facilitates sharing and loaning of used
and underutilized equipment among DOE siteswas
discussed.

Hanford Projects

Committee members are now better able to apply les-
sonslearned at Hanford to projects at other sites.

Facility Disposition Project Reports

Committee members discussed accomplishments, les-
sons learned, and current challenges facing D&D
projects around the complex.

General Atomics

Thelessonslearned from the decommissioning of this
hot cell facility are applicable to many sites.

Infrastructure Initiative at Y-12

A better understanding of this unique modernization
initiative facilitates the incorporation and accomplish-
ment of similar goals at other sites.

Panel Discussion

Committee members discussed the status and implica-
tion of the metals recycling moratorium and other is-
sues not on the agenda.

The Spring 2002 National Deactivation and Decommis-
sioning Committee meeting will be held April 23rd and
24th at the Rocky FlatsEnvironmental Technology Site.
The Fall 2002 Committee meeting will be held on No-
vember 14th in conjunction with the TIE Workshop in
Oakland, CA.
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The ad hoc DOE GIS Users Group was formed in 2000
and met for thefirst timeat the ESRI International User
Conferencein July 2000. The Users Group was created
to promotetheinformal interchange of information and
ideas between GI S users across the DOE complex per-
taining primarily to environmental management and
long term stewardship issues. The group was co-
chaired in 2000-2001 by Denise Bleakly (Sandia Na-
tional Laboratory (SNL)) and Jim Bollinger (Savannah
River Technology Center/Savannah River Site). For the
year 2002, the Users Group will be co-chaired by Denise
Bleakly and Paul Rich (Los Alamos National Labora-
tory) and Jim Bollinger will serve asthe secretary. The
ad hoc Users Group meets twice per year-an informal
meeting at the ESRI Users Conference in San Diego
and aday long meeting associated with the DOE-spon-
sored Technical Information Exchange (TIE) Work-
shop.

Over 25 GIS professionals from across the DOE
complex representing DOE-HQ and most of DOE's pro-
duction and laboratory facilities engaged in avery in-
formative and wide-ranging discussion. The minutes
o from the Users Group mesting at TIE are provided be-
low.

DeniseBleakly of SandiaNational Laboratory pro-
vided an agenda for the ad hoc DOE GIS User Group
Meeting and made opening comments. Susan
Hargrove, a representative from the DOE Headquar-
ters office of the Chief Information Officer (CIO) up-
dated the user group on the status of the CIO's in-
volvementin GIS. The ClO'sofficein conjunction with
the DOE Emergency Communications Network (ECN)
is sponsoring a bimonthly video conference to dis-
cuss Gl Sissuesimpacting DOE. The CIO isinterested
inimproving accessto the most current geospatial data
for daily operations, emergency response, planning,
and infrastructure maintenance. The next video con-
ference will be held the last Thursday of January from
2104 PM EST. The CIO's office aso has extended an
invitation to all DOE GIS professionals to attend the
Annual Information Technology Conference from
March 16-18in Denver, CO. Additional information re-
garding thismeeting and the video conferences can be
obtained from Susan at susan.hargrove@hq.doe.gov
or at (202) 586-4108.

Susan reported that David Moorehouse of DOE-
HQ continues to attend the Federal Geographic Data
Committee (FGDC) Coordination Working Group Meet-
ingson amonthly basis and that the FGDC istaking a
new look at the use of spatial data since the 9/11 at-
tacks. Specifically, the FGDC has requested papersre-
garding homeland security and has placed a guidance
document entitled "Homeland Security and Geographic
Information Systems' on the FGDC website.

DOE aso hasjoined the Open GI S Consortium (see
http://www.opengis.org), a non-profit organization

Ad Hoc DOE Geographic Information Systems (GIS) Users
Group Meetin

whose mission isto deliver spatial processing inter-
face specifications that are openly available for glo-
bal use.

Randy Lee (INEEL) mentioned that while DOE
HQ interest in GIS activities around the complex is
very positive, there is essentially no interaction be-
tween the GIS group at the INEEL and the local DOE
Gl Srepresentatives. Thisissueexistsat several other
DOE sites as reported by GIS users. In fact, Randy
stated that he does not know the name of the GIS
counterpart at the DOE I daho Operations Office. Since
most contractor funding issues are made at the local
DOE operations office, it is critical that we establish
contacts with the GIS representatives in these of-
ficesand | et them know the capabilities and services
that exist in the GIS organizations at each DOE site.
Randy requested recommendationsfor making these
contacts and forming a liaison with local DOE GIS
representatives.

Susan referenced an Office of Management and
Budget News Release citing GIS as one of 23 initia-
tivesthat will help improve customer service and ef-
ficiency. Although DOE-HQ isinterested in harness-
ing the power of GIStechnology, GIS currently does
not have much visibility at HQ. Howard Landon, the
former CIO, suggested to Susan that the user group
develop ajoint proposal regarding the effective use
of GIS at DOE and present the proposal to the CIO
council, which meets once per month. This proposal
would need to address GI S interoperability between
al DOE sitesand HQ.

The user group addressed the possibility of es-
tablishing abulk purchase agreement (BPA) with ESRI.
The BPA would represent an agreement between
ESRI and DOE that would provide additional soft-
ware-related price breaks beyond what we get with
the federal pricing structure. Paul Rich (LANL) cau-
tioned that we need to insure that the BPA doesn't
lock DOE into something that is less desirable than
the federal pricing structure we already have.

Thegroup discussed site license proposalsfrom
Al Guber (RSL-not present at the meeting) for GDT
(roads/basemap data), Claritas (Business Point Data),
and Pennwell-Mapsearch (Infrastructure data - elec-
tric lines, pipelines, etc) that would make this data
available to all DOE sites at a greatly reduced cost.
These proposals will be reviewed to make sure that
they are beneficial to the overall GIS community.
Denise Bleakly brought up the point that if a DOE
site licenseif obtained, accessing this data over the
internet would be anissueat SNL duetothefirewall.
In addition, Denise asked if the datawould be avail-
ableindifferent formats (Arc coverages, shapefiles,
SDE layers, €tc.).

Dan Collette of Grand Junction and Steve Rush
of Hanford emphasized the importance of good GIS

(Ad Hoc continued to page 62)
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data management and configuration control policies. Dan and
Steve both have experienced frustration with data quality is-
sues involving legacy and current spatial data. Many other
attendees echoed these problems. Steve encouraged sites to
review their corporate data configuration policiesto make sure
that theseissues are adequately addressed. Heisthe geospatial
coordinator at Hanford and has had to deal with spatial data
configuration control issues spanning several Hanford con-
tractors. Hanford has developed policies and standards for
dealing with data configuration control issues and Steve said
he would be willing to share this information with other inter-
ested parties. Dan added that the state of Utah has set up
protocolsfor handling dataamong state agencies and that the
program they have instituted is an excellent example of good
data management handling practices.

Mary Daum of Brookhaven National Laboratory presented
anoverview of the Land Trek system. Land Trek isacollabora-
tive project between DOE and the Department of Defense to
facilitate federal facility site cleanup, closure, and transfer or
reuse. Land Trek isaweb-based GIS and data analysis system
aimed primarily at community and public outreach. The system,
which Mary demonstrated as part of her presentation, includes
map displays of landuse and quarterly ground water contami-
nant plume data. In addition to spatial displays, ground water
geochemical datais availablein tabular form. Future plans for
theLand Trek system include the incorporation of air monitor-
ing, operable unit, surface water, and contaminated soils data.
Unfortunately, public accessto the Land Trek website was re-
moved after the 9/11 attacks.

At this point, Denise Bleakly asked what impacts the 9/11
attacks have had on GIS programs and data access at other
DOE sites. Sherelayed that all long-term spatial dataaccessto
the public has been disabled at SNL, although much of this
dataisstill availableonthelocal county website. Denisevoiced
concern that removing public accessto the SNL datawaslikely
to damage DOE's and the Lab's reputation with the public. At
Rocky Flats, an agreement with Jefferson County to share spa-
tial datamay need to bereviewed and changed dueto post-9/11
security issues. Hanford had to pull some spatial datafromits
external web site and Pantex had to remove some information
from local reading rooms - although with understanding and
support from the public dueto heightened security awareness.

Following discussion of theimpact of the 9/11 attacks, the
ad hoc DOE GI S Users meeting was adjourned. The next meet-
ing of the ad hoc User Group will be during the twenty-second
ESRI International User Conference, July 8-12, in San Diego,
CA.

(GISUsers continued to page 63)
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Closeout

Mary McCune, U.S. Department of Energy, Office of Integra-
tion and Disposition (EM 20) and Gene Gardner, WPI, facili-
tated the TIE Workshop closeout. M cCune began by acknowl-
edging that there were almost 500 attendees at thisyear'swork-
shop. In addition, the D&D National Committee, GIS Users
Group, and Subsurface Contaminants Focus Area held piggy-
back meetings at the workshop.

The closeout provided an opportunity to reflect on some
of the sessions and think about any lessons |earned/success
storiesthat participants can bring back to their sites. McCune
requested that participants contact her directly about specific

lessons learned at the workshop. She recommended that the
lesson be submitted viathe EM Lessons L earned website and
emphasi zed the need for participantsto support the TIE work-
shop in order to ensure its continuance.

McCune concluded with the awards for best poster and
presentation and a reminder to complete and return the TIE
survey. Awards were given to: Richard Marty, S.M. Stoller
Corp., for best poster - titled "Enhanced Composing of Soil
Contaminated with RDX, HMX, and TNT; and Joanna Burger,
Rutgers University, for best presentation - titled " A ssessment
Toolsfor Ecological Services and Future Land Use."

TOUR Summary

Almost 40 attendees at the 13th Technical Information Exchange
Workshop joined SandiaNational Laboratoriestour guidesfor
tours of The Chemical Waste Landfill (CWL) facility and the
Corrective Action Management Unit (CAMU). CWL was set
up with five information stations, so that those in attendance
could get a good grounding in the key operations at the site.
Thesitesincluded asafety station, alook at the on-siteanal yti-
cal laboratories, atrue "overview" (from a scaffolding) of site

operations, a tour of the equipment used to render corroded
gasbottlessafefor disposal, and ademonstration of recycling/
shredding of debris. A van tour of the adjacent CAMU was
given, whichiswherelandfill debriswill be stored, treated, and
permanently contained. Followingthetour, many of the partici-
pants exchanged notes and lunched together at Sandia's
Coronado Club.
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